Dynamic modeling and analysis of oscillatory bioreactors by Zhang, Yongchun
Louisiana State University
LSU Digital Commons
LSU Doctoral Dissertations Graduate School
2002
Dynamic modeling and analysis of oscillatory
bioreactors
Yongchun Zhang
Louisiana State University and Agricultural and Mechanical College, yzhang2@lsu.edu
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_dissertations
Part of the Chemical Engineering Commons
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Doctoral Dissertations by an authorized graduate school editor of LSU Digital Commons. For more information, please contactgradetd@lsu.edu.
Recommended Citation
Zhang, Yongchun, "Dynamic modeling and analysis of oscillatory bioreactors" (2002). LSU Doctoral Dissertations. 61.
https://digitalcommons.lsu.edu/gradschool_dissertations/61
   





;=<?>?@ *A3030/2B3C8D3CEF/HGI1C57B < 5730/KJL57M <?N 3POQ8SRT3CE?/
U 8 < *A,0*-5S9V5 ; 3C573C/XWY9F*AZ:/[10,.*A3PO\5S9FB
(^]:1.*-M <?N 3 < 1C5 N 5S9?B`_a/2M6E?5S9?*-M25 NTb 8 NAN /2]S/
*-9c?5S1.30*d5 N R <FNAeVNAN-@ /29f3g8SRT3CEF/




p E?/X)+/2cV571.3 @ /29f3q8SR b E?/ @ *-M25 Nsr 9?]:*A9?/2/[10*A9?]
> O
t 8:9?]:M6E < 9vuwEV5S9?]
x^y ; y uwE?/{z.*-5S9?]DWY9F*AZ:/[10,.*A3PO:| b E?*A9V5F|~}:f
_ y ; yLU 8 < *-,.*d5S9?5 ; 365730/KWY9?*Z:/[10,0*3PO:|}:S






 8 <FN B N *S/+3C8 30EV5S9 @ O5SBkZk*A,08:1[|V)+1 y _`5S1.30*-9( y z.8:143C,! F|FRj8:1g*A9 30108=B < M[*-9?] @ /+3C83CEF/
10/[,0/25S10M6E5710/5\8SR @ 8=B?/ N *-9F]\5S9?B BFO=9V5 @ *-M 5S9V5 N O=,0*-,I87R > *A8:10/25SM[308:1I,.O=,.30/ @ ,2|o5S9?B Rj8:1X5 N-N
3CEF/I] < *-B?5S9?M2/+30E?108 < ]:E?8 < 3 @ OQ1./2,0/25S10M6Ew| 5S9?B3CE?/K/[9?M28 < 1C5S]:/ @ /[9f3mRj8:1 @ /Y3C8Dc < 1., < / @ O
10/[,0/25S10M6E *-9f30/210/[,.30,+*-9?BF/2cL/29?B?/[9f3 N O y"# 8 <?N Bv5 N ,.8 N *S/K3C8 30EV5S9 @ O\Rj8:1 @ /[1^5SBkZk*A,08:1Y)+1 y
_a*AM6EV5S/ N ( y$ /29F,08:9Rj8:1 EF*-,H] < *-BV579?M2/579?B/29?M[8 < 105S]:/ @ /29f3B < 10*A9?] @ O 10/[,0/5710M6E y% *A,
*-9f30/29?,.*A3PO579?B  8S1! /l3CE?*AM+EV5Z:/ @ 8S3C*Z7573C/[B @ /Y3C8 > /I5 > /l3030/21m10/[,0/25S10M6E?/[1q5S9?B\/29?]S*-9?/[/21 y
 5 N ,08X9?/[/2B 308X30EV5S9Dn
1.8SR y 8f5S9?9F*-,'&I/[Z=10/(=*AB?*-,") n
1.*-9?M[/[3C8S9*oRj8:1 E?*-, /,+kcL/2143C*-,./^579?B ] < *-B.-
5S9?M[/a8S930E?/a, <?> z./[M[3C, 8SR > *AR < 1.M5730*-8:95S9V5 N O=,0*A,D5S9?B @ 8=B?/ N 8S10B?/[1 1./2B < Ml3C*A8:9 yp EV5S9 ,
@ < ,43 5 N ,.8 > / ]:*AZS/293C8 )+1 y/ 5  5SE?5S1&I10*-,.E?9V5S90) /Fy1Xy W y * Rj8S1 E?*-,D57,0,0*A,.3C5S9?M2/  *3CE3CEF/
> *R < 10M2573C*A8:9 M5 N M <?N 573C*A8:9?, y Jo*-9V579?M2*-5 N , < c?c 8S1.3XRj108 @ 30E?/32Y573C*A8:9V5 N ; M2*-/[9?M2/ JV8 < 9?BV5 3C*-8S9
) GI1C579 3 b p ; -{f7F}5476787*Y5S9?B U
y ; y W y b E?/ @ *AM5 Nor 9?]:*-9F/2/21.*-9?]\)+/[cV5S143 @ /29f3I*-,^5 N ,.8]:1C5 3C/,-
R <?NAN O 5SM9 9?8  N /2BF]:/2B y
 5 N ,08m9F/2/2BK3C8g30EV5S9qRj8:1 @ /21wM28:9f3C1.8 N 5S9FB > *-8=M6E?/ @ *-M25 N ]S108 < c @ / @ > /21.,2| )+1 y G < 5S9?]SO:5S9
uwE < |?)+1 y ( > B?/ N hk57B?/21gu~5 @ 5 @ *A10*?579?Bn
10,.EV5S9f3q_aEV57,! 5S12|=Rj8:1 3CE?/[*-1 Rj10*-/[9?B?,.E?*-c 5S9?BQM N 8:,./
3C/25 @  8:1! y p EV5S9:=,i5 N ,08 308 @ O Rj/ N-N 8  ,.3 < B?/29f3C,<; < z < 9 U *~5S9FB ; E?8 < z < 9 x *d5S9QRj8:1 Z75 N-< -
5 >?N /IB?*-,.M < ,.,0*A8:9?,q5S9?B\3CE?/[*-1gRj1.*-/29FB?,0E?*Ac y
 @ < ,43`3CE?5S9 @ O cV5S1./29f3C,[| cV5710/29f30,=-P*A9.- N 5  5S9?B 5 N-NK@ O R 5 @ * N *-/[,2|^/[,0cL/2M[*d5 NAN O @ O
> 1.8S3CE?/[1q5S9?B ,0*-,43C/[1gRj8:1g3CE?/[*-1 N 8 ZS/X5S9?B , < c?cL8:143^5 N-N 5 N 8:9?] @ O N *Rj/ y
*A*-*
Jo*-9?5 N-N OH579?B @ 8:,43 * @ c 8:14365S9f3 N O:|  30EV5S9 @ O  *ARj/7|  < |  *3CE 5 N-NF@ OE?/25S1.3 y  /[1 N 8Z:/S|
, < c?c 8S1.3Y5S9?B cV5730*-/29FM2/IEV5S, > /2/[9 @ O > /[,.3 >?N /[,0,.*-9?] 5S9?B  * NAN *-9F,0c?*A10/ @ /IRj8:10/lZ:/21 y
*AZ
  
      

	  ! "#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"'*A*-*
&(' !)*+-,(.0/!1"#"$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"Z=*-*
&(' !)*+-2 ' 34 ! "$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"gZk*A*-*
5/!) 4. 	6 "#"#"$"#"$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#" +k*
7%8 .09: 4
; <   43	 ' ="$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#" }
} y } >^Z:/214Z=*-/  yXy yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }
} y  t /5S,43 b <?N 3 < 10/K)^O=9V5 @ *-M[,i5S9?B`_a8=B?/ N *-9?] y yXyXy yXy yXyXy yXyKy yXy yXyXy 4
} y 4 2Y8:9 N *-9F/5S1 ; Ok,43C/ @ ,q)^O=9V5 @ *-M[,i5S9?B x *AR < 1.M5730*-8:9(Y9V5 N Ok,.*-, yXyKy yXy yXyXy 8
} y@? 2Y8:9 N *-9F/5S1i_ 8kB?/ N >+10B?/[1 ;i/2B < M[30*-8:9 p /2M6E?9?*Ah < /2, yXy yXyXy yXyKy yXy yXyXy } 
A B ' +C34	.D ' 5 .FE! ' !G+ 7   ' 33! B ' 4 :. 	4*H0I!J"$"#"#"k}
 y }  9f3C108=B < Ml3C*A8:9 yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy k}
 y  x *AR < 10M5 3C*-8S9Q(^9V5 N O=,0*A, y yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy  ?
 y 4  O > 10*AB?8 @ 5 b / N-N x *-8:1./5SMl3C8:1q_a8=B?/ N yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy  8
 y 4 y } x 5SM9 ]:108 < 9?B yXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy  8
 y 4 y  p 1C579?,0*A/29f3^_a8kBF/ N yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy S
 y 4 y 4 ;i/2, <?N 30,q5S9?B )+*-,.M < ,.,0*-8S9 y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 4F}
 y@? KLNMPONMPONQRNS%MPOUTWVYXZV[S ;i/57M[3C8S1^_ 8kB?/ N yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 4f
 y@? y } x 5SM9 ]:108 < 9?B yXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 4f
 y@? y  p 1C579?,0*A/29f3^_a8kBF/ N yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 4f
 y@? y 4 ;i/2, <?N 30,q5S9?B )+*-,.M < ,.,0*-8S9 y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 4]\
 y  ^ RI_`_`abRUcdONMeL_`f`S$_`fgc`fgh)V[SgViRIf ;q/25SM[308:1q_a8=B?/ N yXyXy yXy yXyXy yXyKy yXy yXyXyj?k?
 y  y } x 5SM9 ]:108 < 9?B yXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXyj?k?
 y  y  p 1C579?,0*A/29f3^_a8kBF/ N yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXyj? 
 y  y 4 ;i/2, <?N 30,q5S9?B )+*-,.M < ,.,0*-8S9 y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXyj? \
 y 6 ;k<?@ @ 571.O 5S9?B b 8:9?M NA< ,0*A8:9?, yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy  8
l 7 nmo93].D ' pH!+4 B ' +b34	6.D ' p5 .FE! ' !G.0rqs0 ' t
:.4 7 4u+ 7  ' 0330!wvP:.0!) B ' 4 :. 	6 4 !x"#"$"#"%"$"#"$"#"#" 6F}
4 y }  9f3C108=B < Ml3C*A8:9 yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 6F}
4 y  b / NAN n8:c <?N 5730*-8:9 _ 8kB?/ N Rj8:1 b 8:9f3C*A9 < 8 < , t /5S,43 x *-8:1./5SMl3C8:1., yKy yXy yXyXy 6f
4 y  y } r +kcL/210* @ /[9f365 N )I5 365 yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 6f
4 y  y  t /25S,.3 b / N-N nT8:c <?N 573C*A8:9a_a8kBF/ N yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 6]\
4 y 4 x *AR < 10M5 3C*-8S9Q(^9V5 N O=,0*A, y yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy \ 4
Z
4 y 4 y } b 8 @ c < 365730*-8:9V5 N _a/l3CE?8=B?, yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy \ ?
4 y 4 y  ;i/2, <?N 30, yXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy \ 6
4 y@? 2Y8:9 N *-9F/5S1 b 8S9 30108 N yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 8F}
4 y@? y } b 8S9 30108 NAN /[1m)+/2,.*-]:9  ,0, < /2, yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 8f
4 y@? y  ;i/2, <?N 30,q5S9?B )+*-,.M < ,.,0*-8S9 y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 874
4 y  ;k<?@ @ 571.O 5S9?B b 8:9?M NA< ,0*A8:9?, yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy F}
  qs ' 0:.04e3	54 4 H ' + vG:.0!) 7  mo93].D ' 
H0! "#"#"$"#"$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"  ?
? y }  9f3C108=B < Ml3C*A8:9 yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy  ?
? y  t /5S,43 b / N-N n8:c <FN 5730*-8:9 _a8=B?/ N yXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 76
? y 4 b 8 @ c < 365 3C*-8S9V5 N p /2M6EF9?*-h < /[, yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } 4
? y 4 y } 2 <?@ /210*AM5 N _a8kBF/ NT; 8 NA< 3C*A8:9 y yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } 4
? y 4 y  2q8:9 N *-9?/25S1i_a8=B?/ N ;i/2B < M[30*-8:9 yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } ?
? y 4 y 4 x *AR < 1.M5730*-8:9(Y9V5 N O=,.*-, yXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }:}
? y@? ;q/[, <?N 3C,q5S9?B )+*A,0M < ,0,0*A8:9 yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }:}S}
? y@? y } J <?NAN - >I1.B?/21g_a8=B?/ N y yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }:}S}
? y@? y  ;i/2B < M2/[B.- >+10BF/21^_a8kBF/ N ; *-9?] N /I)I573C5 ; /[3 yXy yXyXy yXyKy yXy yXyXy }:} 6
? y@? y 4 ;i/2B < M2/[B.- >+10BF/21^_a8kBF/ N >+,.M2* NAN 57308:1.O ;q5S9?]:/ y yXyXy yXyKy yXy yXyXy } 7
? y@? y ? ;i/2B < M2/[B.- >+10BF/21^_a8kBF/ N G N 8 > 5 N x /2EV5Z=*-8:1 y yXyXy yXyKy yXy yXyXy }  ?
? y  ;k<?@ @ 571.O 5S9?B b 8:9?M NA< ,0*A8:9?, yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }54S
 7 0	I3! ' !G.0e	o.D ' ! "%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"}54:
 y } )^O=9V5 @ *-M+(Y9V5 N O=,.*-, p /2M6E?9?*Ah < /2, y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }54:
 y  _a8=B?/ N >+10BF/21<;q/[B < Ml3C*-8S9 y yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }54 4
 y 4 2Y8:9 N *-9F/5S1 b 8S9 30108 N yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }54:
B ' / ' 4.09 8 E "$"#"$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"}54 8
599 '
	
 3099o   7 8 .09: 4 l "#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"} ? \
( y })+*-,.M210/l3C*2/2B nT8:c <?N 573C*A8:9 x 5 N 5S9?M2/X_ 8kB?/ N y yXyXy yXy yXyXy yXyKy yXy yXyXy } ? \
( y (^9V5 N O 3C*AM5 N / 5SM28 > *d5S9a_`573010* +8SRT3CE?/Xn x r @ 8kBF/ N yXy yXyXy yXyKy yXy yXyXy } ? \
B 3099o   7 8 .09: 4   "#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"} ? 
x^y } 2Y8 @ /29FM N 5 3 < 1./ yXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } ? 
w' C.*"$"%"#"$"#"#"$"#"$"#"#"$"%"#"$"#"$"#"#"$"#"$"#"%"$"#"#"$"#"$"#"#"$"#"%"$"#"$"#"#"}  4
Z=*
  "     

 y }  O > 10*-BF8 @ 5M[/ N-N 10/57M[3C8S1 @ 8=B?/ N c?5S1C5 @ /[30/21., y y yXyXy yXy yXyXy yXyKy yXy yXyXy 4F}
 y  KLNMPONMPONQRNS%MPOUTWVYXZV[S 1./5SMl3C8:1 @ 8kB?/ N cV5S105 @ /[3C/[10, yFyXy yXy yXyXy yXyKy yXy yXyXy 4]\
 y 4 ^ RI_`_`abRUcdONMeL]_`f`S
_`fgcdfgh)V[SgViRIf 10/25SM[308:1 @ 8=B?/ N cV5S105 @ /l3C/[10, yy yXyXy yXyKy yXy yXyXyj? \
4 y } b / N-N cL8:c <?N 573C*A8:9 @ 8kB?/ N cV5S105 @ /[3C/[10, y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy \k}
? y } t /25S,.3qM2/ N-N cL8:c <?N 573C*A8:9 @ 8kBF/ N cV571C5 @ /[30/210, yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } 4
Zk*A*
  "     
} y } ; * @ c N /2,43 > *AR < 10M5 3C*-8S9?, yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } 
} y  (n8S*-9?M25S1/ @ 5Sc yXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }54
 y } )^O=9V5 @ *-MI,.* @ <FN 5730*-8:9 8SR30E?/  O > 1.*-B?8 @ 510/25SM[308:1 @ 8=B?/ N y^yXyXy yXyKy yXy yXyXy 4f
 y  x *R < 10M2573C*A8:9B?*-5S]:1C5 @ 8SR3CE?/  O > 10*-BF8 @ 5 1./5SMl3C8:1 @ 8kBF/ N ymyXyXy yXyKy yXy yXyXy 474
 y 4 )^O=9V5 @ *-M,.* @ <FN 5730*-8:987RY30E?/ KL MPONMPONQRNSGMPOUTWVYXZV[S 10/57M[3C8S1 @ 8=B?/ N 5 3DE?*-]:E
B?* N-< 30*-8:9 1C5730/2, y y yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 478
 y@? )^O=9V5 @ *-M`,0* @H<?N 5730*-8:9 8SR 30E?/ KLNMPONMPONQRNS MPOUTWVYXZV[S 1./5SMl3C8:1 @ 8kBF/ N 573 N 8 
B?* N-< 30*-8:9 1C5730/2, y y yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy 4:
 y  >+9?/ -PcV5S105 @ /[3C/[1 > *R < 10M2573C*A8:9 B?*-5S]:105 @ 8SRi3CE?/ KL MPONMPONQRNSwMPOUTWVYXZV[S 1./5SMl3C8:1
@ 8kBF/ N yyXyXy yXy yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXyj? 
 y 6 p  8 -Pc?5S1C5 @ /[30/21 > *AR < 10M5 3C*-8S9 BF*d5S]:105 @ 8SR 3CE?/ KL MPONMPONQRNSeMPOUTWVYXZV[S 1./5SMl3C8:1
@ 8kBF/ N yyXyXy yXy yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXyj? 4
 y \ )^O=9V5 @ *-M\,.* @ <?N 573C*A8:98SRY3CE?/n^ RI_`_`abRUcdONMeL_`f`S _`fgcdfgh)V[SgViRIf 10/57M[3C8S1 @ 8kBF/ N 573
E?*A]:E\B?* NA< 3C*A8:9Q10573C/[, y y yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXyj? 
 y 8 )^O=9V5 @ *-M\,.* @ <?N 573C*A8:98SRY3CE?/n^ RI_`_`abRUcdONMeL_`f`S _`fgcdfgh)V[SgViRIf 10/57M[3C8S1 @ 8kBF/ N 573
N 8  B?* N-< 30*-8:910573C/[, yVyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy S
 y  >+9?/ -PcV5S105 @ /[3C/[1 > *R < 10M2573C*A8:9`BF*d5S]:105 @ 8SR
3CEF/P^ RI_`_`abRUcdONMeL_`f`Ss_`fgcdfgh)V[SgViRIf 10/,-
5SMl3C8:1 @ 8kBF/ N  *3CE	5S,m3CE?/ > *R < 10M2573C*A8:9cV5S105 @ /l3C/[1i5S9?B	
 }] U y yXyXy :
 y } p  8 -Pc?5S1C5 @ /[30/21 > *AR < 10M5 3C*-8S9 BF*d5S]:105 @ 87Ro3CEF/5^ RI_`_`abRUcdONMeL]_`f`Se_`fgc`fgh)V[SgViRIf 10/,-
5SMl3C8:1 @ 8kBF/ N  *3CE	5S9?B
Y5S,g3CEF/ > *AR < 1.M5730*-8:9cV571C5 @ /[30/210, y yXyKy yXy yXyXy  ?
 y }:} >+9?/ -PcV5S105 @ /[3C/[1 > *R < 10M2573C*A8:9`BF*d5S]:105 @ 8SR
3CEF/P^ RI_`_`abRUcdONMeL_`f`Ss_`fgcdfgh)V[SgViRIf 10/,-
5SMl3C8:1 @ 8kBF/ N  *3CE	5S,m3CE?/ > *R < 10M2573C*A8:9cV5S105 @ /l3C/[1i5S9?B	
 b" : ] U
y yXy :
 y }  r +kc /[10* @ /[9 3C5 N-N O8 > ,0/214Z:/[B 3C105S9?,.*-/29f3 > /2EV5Z=*-8:1*A95 M[8:9f3C*-9 < 8 < ,DM <?N 3 < 1./ 87R
^ RI_`_`abRUcdONMeL]_`f`S
_`fgcdfgh)V[SgViRIf Rj8:1m105 @ c\M6EV579?]:/2,q*-930E?/KB?* NA< 3C*A8:9Q1C5 3C/ 8F} y yXyXy k\
Z=*-*A*
 y }54 r +kc /[10* @ /[9 3C5 N-N O 8 > ,./21.ZS/2B @ <FN 3C*Ac N /D5 303C105SM[308:10, *-9 5`M28S9 30*-9 < 8 < ,HM <FN 3 < 10/ 87R
^ RI_`_`abRUcdONMeL]_`f`S
_`fgcdfgh)V[SgViRIf:y yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy  8
 y } ? >+9?/ -PcV5S105 @ /[3C/[1 > *R < 10M2573C*A8:9`BF*d5S]:105 @ 8SR
3CEF/P^ RI_`_`abRUcdONMeL_`f`Ss_`fgcdfgh)V[SgViRIf 10/,-
5SMl3C8:1 @ 8kBF/ N  *3CE	5S,m3CE?/ > *R < 10M2573C*A8:9cV5S105 @ /l3C/[1i5S9?B	
8b" \: ] U
y yXy S
4 y } ; * @ c N * e /2BM2/ N-N MlO=M N / @ 8kBF/ N Rj8:1 >F< B?B?*A9?] OS/5S,43 y yXy yXy yXyXy yXyKy yXy yXyXy 678
4 y  ; * @ <?N 573C/[B1C5 @ c\M6EV5S9?]:/[,Y*A9\B?* NA< 3C*A8:9Q1C5 3C/ y yKy yXyXy yXy yXyXy yXyKy yXy yXyXy \ 4
4 y 4 x *R < 10M2573C*A8:9vB?*-5S]:105 @ 87R 30E?/M2/ N-N cL8:c <?N 573C*A8:9 > 5 N 5S9FM2/ @ 8kB?/ N  *3CE B?* NA< 3C*A8:9
10573C/X5S,m3CEF/ > *AR < 1.M5730*-8:9cV571C5 @ /[30/21 y^y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy \k\
4 y@? ; cL/2Ml3C1 <?@ 8SRT3CE?/KM2/ N-N cL8:c <?N 573C*A8:9 @ 8kBF/ N yyXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy \S
4 y  x *R < 10M2573C*A8:9QB?*-5S]:105 @ 8SR3CE?/+M[/ NAN cL8:c <?N 573C*A8:9 > 5 N 5S9?M[/ @ 8kB?/ N  *3CEQRj/2/[B\, <?> -
,43C1C5 3C/KM28:9FM2/29f301C5730*-8:9a5S,m3CE?/ > *R < 10M2573C*A8:9cV5S105 @ /[3C/[1 yyXy yXyXy yXyKy yXy yXyXy 8:
4 y 6 JV/2/[B > 5SM9 N *-9?/25S10*2*A9?] M28S9 30108 Ns< ,0*-9F]D30E?/  qcV5S*A10*-9F] y!yXyXy yXyKy yXy yXyXy 8f
4 y \ JV/2/[B > 5SM9 N *-9?/25S10*2*A9?] M28S9 30108 Ns< ,0*-9F]D30E?/X)  ; cV5S*A10*-9F] y$y yXyXy yXyKy yXy yXyXy 876
4 y 8 JV/2/[B > 5SM9 N *-9?/25S10*2*A9?] M28S9 30108 Ns< ,0*-9F]D30E?/  ; cV5S*-1.*-9?] y+y yXyXy yXyKy yXy yXyXy 8]\
4 y  >+cL/29.- N 8=8:c 2/[108:,q8SRT3CE?/ 2/[108S30E @ 8 @ /29f3 - , <?> ,.3C10573C/IM[8:9?M[/29f3C10573C*A8:9 @ 8=B?/ N yoyXy :
4 y } _  _u> Rj/2/2B > 5SM9 N *A9?/5710*
[*-9?]HM28:9f3C1.8 N yDyXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy f
? y } ; cL/2Ml3C1 <?@ 8SRT3CE?/IR <?NAN -P8S10B?/[1 @ 8=B?/ N y y yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } 6
? y  p 1C5S9F,0*-/[9f3a1./2,.c 8:9F,0/ 8SRX3CE?/vR <?NAN - 8:10B?/[1 @ 8kBF/ N BF/2M5O=*-9F]308 5 ,43C/25SBFO-P,4365730/
,.8 N-< 30*-8:9  S  y y yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }:}
? y 4 p 1C5S9F,0*-/[9f3K10/2,.c 8S9?,0/8SR
30E?/HR <?NAN - 8:10B?/[1 @ 8=B?/ N ]:108  *A9?] 3C8Q5Q, < ,4365S*A9?/2B8:,.M2* N -
N 573C*A8:9  7  y
y yXy yXyXy yKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy }:} 4
? y@? x *R < 10M2573C*A8:9B?*-5S]:1C5 @ 8SR3CE?/IR <?NAN - 8:10B?/[1 @ 8kBF/ N y yXyXy yXy yXyXy yXyKy yXy yXyXy }:} ?
? y  nT/21.Rj8S1 @ 5S9?M2/K8SR$; >K_a, > 5S,./2B 8:9`5,.*-9?] N /IBV573C5D,./[3Y573  !b"} \ E	
 yqy yXyXy }:})\
? y 6 p 1C5S9F,0*-/[9f3Y1./2,.c 8:9F,0/X8SRo30E?/ : -{n b ; >K_#Rj8S1  !b"A} 8DE
 y y yXyKy yXy yXyXy }:}
* +
? y \ p 1C5S*A9?*-9F]BV57365,./[3qRj8:1m8:,0M[* NAN 57308:1.O ; >K_#M28:9?,43C1 < M[30*-8:9 y y yXyXy yXyKy yXy yXyXy } 7
? y 8 nT/21.Rj8S1 @ 5S9?M2/K8SR$; >K_a,  *A30E?*-9Q30E?/I3C1C57*-9?*A9?]1C5S9F]:/ yky yXy yXyXy yXyKy yXy yXyXy } S
? y  nT/21.Rj8S1 @ 5S9?M2/K8SR$; >K_a,q8 < 30,0*-BF/+3CE?/I3C105S*-9F*-9?]105S9?]:/+Rj8:1  !C" SE	
 yyXyXy }  4
? y } nT/21.Rj8S1 @ 5S9?M2/K8SR$; >K_a,q8 < 30,0*-BF/+3CE?/I3C105S*-9F*-9?]105S9?]:/+Rj8:1  !C"A} ? E 
 yyXyXy }  ?
? y }:} x *R < 10M2573C*A8:9HBF*d5S]:105 @ 8SR ; >K_a, M[8:9?,43C1 < M[3C/[B Rj1.8 @ @ <?N 3C*-c N / BV573C5^,0/l3C,  *A30E?*-9
30E?/K8:,0M[* N-N 573C8S1.O 1C5S9?]S/ yQyKyXy yXy yXyXy yXy yXyKy yXyXy yXy yXyXy yXyKy yXy yXyXy } S
? y }  p 1C5S*A9?*-9F]BV57365,./[3qRj8:1m] N 8 > 5 N ; >X_#M28S9?,.301 < Ml3C*-8S9 yy yXy yXyXy yXyKy yXy yXyXy }  6
? y }54 nT/21.Rj8S1 @ 5S9?M2/K8SRT3CEF/X] N 8 > 5 N ; >K_a,mRj8:1   b"}58E	
 yy yXyXy yXyKy yXy yXyXy } U\
? y } ? nT/21.Rj8S1 @ 5S9?M2/K8SRT3CEF/X] N 8 > 5 N ; >K_a,mRj8:1   b"} ? E	
 yy yXyXy yXyKy yXy yXyXy }  8
? y }  x *R < 10M2573C*A8:9B?*-5S]:1C5 @ 8SR ; >K_a,iM28:9F,.3C1 < M[30/2B Rj108 @ ] N 8 > 5 N BV573C5,0/[3 y yXy yXyXy } 7
+
   "    
)^O=9V5 @ *-M @ 8kB?/ N *A9?]8SR > *-8:1./5SMl3C8:1.,Y*A,Y5 M6EV5 NAN /29F]:*-9?]Dc?1.8 >?N / @ y p E?/ M28 @ c N / +k*A3PO8SR e 10,43
c?1.*-9?M[*-c N / @ 8=B?/ N ,i5 N ,.8 @ 5 7/ @ 8=B?/ N Z75 N *-BV5730*-8:9\579?B`579V5 N O=,.*-,mZ:/[1.O B?*  M <?N 3q5S9FB @ 8kB?/ N -
> 5S,./2BM[8:9f3C1.8 N-N /21KB?/2,.*-]:9 c?1C5SMl3C*AM5 NAN Ov*A9f3C1C57M[365 >?N / yp E?*-,K3CE?/[,0*A,HEV5S,XRj8kM < ,0/[B8:9 e 9?B?*A9?]
5S9/w/[M[3C*Z:/3C8=8 N Rj8:1 @ 8kBF/ N BkOk9?5 @ *AM5S9V5 N O=,0*A,2|~M[8:9?,.301 < Ml3C*A8:98SR N 8  -PBF* @ /29?,.*-8:9 @ 8=B?/ N
5S9?B ,0* @ c N /I5S9FB /w/[M[30*AZ:/XM28S9 30108 NAN /[1gB?/2,.*-]:9 y
p E?/ Z75 N *-B?*3PO+8SR?5 > *A8kM6EF/ @ *-M5 N 10/25SM[308:1 @ 8=B?/ N 8SR 30/29 *-,/[Z75 NA< 573C/[B > OKM28 @ cV5710*-9F]q301C5S9.-
,0*A/29f3Y10/2,.c 8S9?,0/[,^3C8 /,+kcL/210* @ /[9f365 N BV573C5 y )^O=9V5 @ *AMI,0* @H<?N 5730*-8:9M25S9 > /X1C5730E?/21q*-9?/  M2*-/[9f3
5S9?B*A9?/ /2Ml3C*Z:/ Rj8:1I579V5 N O [*-9?] > *-8:1./5SMl3C8:1 @ 8=B?/ N yKx *AR < 1.M5730*-8:9v5S9V5 N Ok,.*-,Y*-,^Rj8 < 9?B3C8 > /
5 cL8  /[1.R <?N 308k8 N Rj8:1Y8 > 3C5S*-9?*A9?] 5 @ 8:1./H/  M[*-/[9 3I5S9?BM28 @ c N /[30/HM6EV5S105SM[30/21.*
5 3C*-8S9`8SR 3CEF/
@ 8kB?/ N > /2EV5Z=*-8:1 y )^O=9V5 @ *-M > /2EV5Z=*-8S10,K8SR 3CE?1./2/ N 8  -PBF* @ /29?,.*-8:9M[8:9f3C*-9 < 8 < , > *-8:1./5SMl3C8:1
@ 8kB?/ N ,IM[8:9?,0*A,.30*-9?]\8SRg5 , @ 5 NAN 9 <?@ > /21X8SR 8:10BF*-9V5S14OB?*w/[10/29f30*d5 N /[h < 573C*A8:9?,X5S1./ *A9fZ:/2,43C* -
]f5730/2B y ; /[Z:/[1C5 N * @ c 8:14365S9f3 Rj/573 < 10/[,2|V57,  / N-N 5S,gcL8S3C/[9 30*d5 NLN * @ *365730*-8:9F,2|S30EV573i5S1./+B?*  M <?N 3
3C8 5S,0M[/214365S*A9aZ=*d5 BFO=9V5 @ *-MK,0* @ <?N 5 3C*-8S9a5710/XB?*-,.M N 8S,0/2B 3CE?1.8 < ]:E 3CE?/ > *AR < 10M5 3C*-8S9`5S9?5 N O=,0*A, y
x *R < 10M2573C*A8:9 5S9?5 N O=,0*A, *A,Q5 N ,08, < M2M[/2,0,4R <?N-N O < ,0/2B Rj8:1 5S9V5 N O=,0*-, 5S9?B Z75 N *-BV5730*-8:98SR @ 8:10/
M28 @ c N /,+Qc 8:c <?N 5730*-8:9 > 5 N 5S9FM2/ @ 8kB?/ N , Rj8S1gO:/57,.3YM <?N 3 < 1./2, y
^ RI_`_`abRUcdONMeL_`f`S _`fgc`fgh)V[SgViRIf /,+kE?* > *A30,, < ,4365S*A9?/2B!8:,0M[* NAN 5730*-8:9?, 8Z:/21a5  *-B?/ 1C579?]:/ 8SR
8:cL/210573C*A9?]HM[8:9?B?*3C*-8S9?,  EF/29c?1.8kB < M2/2B *-9Q5 M28:9f3C*A9 < 8 < , > *-8:1./5SMl3C8:1 yop 1C5S9?,.*-/[9 3gM2/ NAN cL8:c.-
<?N 573C*A8:9 > 5 N 5S9?M[/ @ 8kB?/ N , M28:9?,.*-,438SRK9?8:9 N *-9F/5S1 cV5S1.30*d5 N B?*w/[10/29f30*d5 N -P*-9f30/2]:1.8 /[h < 573C*A8:9?, y
(^9 5SM2M < 1C5 3C/ B?*-,.M210/l3C*2/2B 5Sc?c?1.8 +F* @ 5 3C*-8S9  E?*-M6E 3POkcF*-M5 N-N O`10/[h < *-10/[, 5 N 5S1.]:/9 <?@ > /21X8SR
+k*
9?8:9 N *-9F/5S1 8:10BF*-9V5S14ODB?* /21./29f3C*-5 N /2h < 5730*-8:9F, *-, 9?8S3  / N-N , < *3C/2B Rj8:1 BkOk9?5 @ *AM+5S9?5 N O=,0*A, 579?B
M28S9 30108 NAN /[1 B?/2,.*-]:9c < 1.c 8S,0/ y n
108Sc /[1 8S1.3CEF8:]:8:9V5 N B?/2M[8 @ c 8:,.*A30*-8:9*A, < ,0/[B 3C8 M[8:9?,.301 < Ml3
9?8:9 N *-9F/5S1K10/[B < M[/2B.- 8:10B?/[1 @ 8kBF/ N ,KRj108 @ ,0cV5730*-8S30/ @ c 8S1C5 N B?57365 ,0/[30, 8 > 3C5S*-9F/2B Z=*-5 ,.* @ < -
N 5 3C*-8S9?,i8SR 5S9`5SM2M < 1C5730/HB?*A,0M[10/[30*
[/2BaOS/5S,43IM2/ N-N cL8:c <?N 573C*A8:9 @ 8=B?/ N ygp E?/H,.E?8:143 - 30/21 @ 579?B
N 8S9?] - 30/21 @'> /2EV5Z=*-8S10,D8SRi3CE?/\1./2B < M[/2B.- 8:10BF/21 @ 8=B?/ N ,5S1.//[Z75 N-< 573C/[B > OM[8 @ cV5S10*A,08:9308
3CEF/DR <FN-N - 8:10BF/21 @ 8=B?/ N y )^O=9V5 @ *-M ,.* @ <?N 573C*A8:95S9FB > *AR < 1.M5730*-8:9 5S9?5 N O=,0*A,I10/[, <?N 3C,KB?/ @ 8:9.-
,.301C5730/+3CEV5 3i10/2B < M2/[B.-P8:1.B?/21 @ 8kBF/ N ,  *A3CE 5 M[8 @ c?5S1C5730*AZS/ N O , @ 5 NAN 9 <?@ > /21m8SRB?*w/[10/29f30*d5 N
/2h < 5 3C*-8S9?,mOk*A/ N Ba57M2M < 1C5730/XcF10/2BF*-M[30*-8:9F,m8 ZS/21Y5  *-B?/I105S9?]:/K8SR8:cL/21C5 3C*-9F]M28:9?BF*A3C*A8:9?, y
JV/2/2B > 5SM9 N *A9?/5710*
[*-9?]`M28:9f3C1.8 N 8SRq3CEF/\OS/5S,43 > *-8:1./5SMl3C8:1 *A,D5 N ,.8,.3 < B?*-/[B y p E?/\M28:9 -
3C1.8 N-N /21 B?/2,.*-]:9 *-, > 5S,0/[B 8:9 5 N 8  B?* @ /[9?,0*A8:9V5 Ni@ 8 @ /29f3 1./2c?1./2,./29f365730*-8:9 87RI3CE?/n x r
@ 8kB?/ N y ; 5730*-,4R 5SM[308:1.O 8:,0M[* N-N 573C*A8:9573.3C/[9 < 573C*A8:9\10/2, <?N 30,YE?5ZS/ > /2/[9v5SM6EF*-/[ZS/2B y p E?/ cL/214Rj8:1=-
@ 5S9?M2/I87R9F8:9 N *A9?/571 M28S9 30108 NAN /[10, < ,.*-9?]BF* /210/[9f3i*-9?c < 3 78 < 3Cc < 3 ZS5710*d5 >?N /YcV5S*-1.*-9?]S, *-,g5 N ,.8
*-9fZS/2,.30*-]f5 3C/2B y
+F*A*
       
   3  
 
		
x *A8kM6E?/ @ *AM5 N 10/25SM[308:10,X5S1./ *-9FE?/21./29f3 N Ov9?8:9 N *-9F/5S1I579?BZ:/214OM28 @ c N /,+`BFO=9V5 @ *-M ,4O=,.3C/ @ , y
p E?/*A9 301C5SM[/ NAN-<?N 5S1H579?B/,+=3C105SM2/ N-NA<?N 5S1 /29fZ=*-1.8:9 @ /29f3C,D5S1./QM28 @ c?1.*-,./2B8SR @ 5S9fO M6E?/ @ *AM5 N
M28 @ cL8:9?/[9 30, 5S9?BD/57M6E M[/ N-N EV5S, < 9F*-h < /mc?1.8:c /[1.30*-/2, y )^O=9V5 @ *-M @ 8=B?/ N *-9?]Y8SRL, < M6E ,.O=,43C/ @ ,
*-,h < *A30/ M6EV5 NAN /[9?]:*-9F] y ( 10*A]:8:108 < , @ /2M6E?5S9?*-,43C*AM @ 8kBF/ N Rj8:1o, < M6ED5^,.O=,43C/ @ < , < 5 N-N OKM[8:9?,.*-,.30,
M28 < c N /[B ,./[30, 8SR 8:1.B?*-9V571.O BF* /210/[9f3C*d5 N 5S9?B cV5S143C*d5 N B?*w/[10/29f30*d5 N /[h < 573C*A8:9?,  } k|=: |I\ 6  y  9
5SB?BF*A3C*A8:9 308 > /2*-9F]^B?*  M <?N 33C8^Rj8S1 @ <?N 573C/7| 30E?/2,./ @ 8=B?/ N ,5S10/ 9?8S3
5 @ /[9V5 >?N / 3C8^,.O=,.30/ @ 573C*AM
5S9V5 N O=,0*A,B < /3C83CEF/2*-1HM28 @ c N / +k*A3PO y ; * @ c N * e /2B @ 8=B?/ N , M579 > /B?/[ZS/ N 8:c /[B > OZ75S1.*-8 < ,
5 > ,43C105SM[30*-9?]5Sc?cF108f5SM6EF/2,  }:}7|I} ? |qk}7| 4fk| ?  | 6:  y _a8S,.3 8SRH30E?/2,./ @ 8=B?/ N ,QRj8kM < ,\8:9
3CEF/M6EV5S1C57M[3C/[10*5730*-8:9 87RKc?EfOk,.*-M25 N BFO=9V5 @ *-M > /[EV5Zk*A8:10,Q5S9?B 5S1./ < , < 5 N-N O Z75 N *-BV5730/2B > O
M28 @ cV5710*-9F],0* @H<?N 5730*-8:9 10/2, <?N 30,m3C8 /,+kc /[10* @ /[9 3C5 N BV573C5 y 3q*-,mM N /5S1 N O 8SRo]S10/5 3Y*A9f3C/21./2,43q308
,0/[/ `5 @ 8:1./H/  M[*-/[9 3X579?Bv/ /2Ml3C*Z:/ @ /[3CEF8kB`Rj8S1 @ 8=B?/ N Z75 N *-BV5730*-8:9a5S9?B`B?*-,.M210* @ *A9V5730*-8:9
> /[3  /2/29`M28:9f3C1.8Z:/21.,0*-5 N M5S9FB?*-BV5 3C/ @ 8=B?/ N , y
x 5 7/21 ,YOS/5S,43 ) ^ RI_`_`abRUcdONMeL_`f`S
_`fgcdfgh)V[SgViRIf * EV5S,qB?1C5  9a,0cL/2M2*-5 N *-9f30/210/[,.3q*-9 BFO=9V5 @ *-M
@ 8kB?/ N *A9?] y r +kcL/210* @ /[9f365 NAN O8 > ,0/[1.Z:/[B BFO=9V5 @ *-M > /[EV5Z=*-8:1., , < M6E 5S, 5 < 3C8S9?8 @ 8 < ,D, < , -
3657*-9?/[B 8S,0M2* N-N 573C*A8:95S9?B @ <?N 3C*Ac N /g,4365 >FN /m,08 N-< 30*-8:9?, < 9?B?/21 ,C5 @ /i8:cL/210573C*A9?]KM28:9?BF*A3C*A8:9?,
EV57,
> /2/29 5XM6E?5 N-N /29?]:/gRj8S1 @ 8=B?/ N *-9?]I1./2,0/25S10M6EF/210, 5S9?BD3CE?/ < 9?BF/21 N O=*-9?]XM5 < ,0/2, 5S1./q,43C* N-N M[8:9f3C108 -
}

Z:/[10,.*d5 N 5S9?BM < 1010/[9f3I3C8:c?*AM 8SR ,43 < BFO y 2q8S365 >?N OS|wB < / 3C8Q3CEF/ /2,.,0/29f30*d5 N ,./2]:1./2]f5 3C/2B 9V5 3 < 1./
8SRT3CE?/IM[/ NAN c 8Sc <?N 5 3C*-8S9~| @ 8:,43 @ 8=B?/ N ,g*-9Q30E?/ N *3C/[1C573 < 10/^Rj8 N-N 8  , 30E?/IcL8:c <?N 573C*A8:9 > 5 N 5S9?M[/
@ 8kB?/ N *A9?]HRj1C5 @ /  8:1  y
( ,./210*A/2,+87R
M28:9f30*-9 < 8 < ,Y10/[,0/5710M6E  8S1!\EV5S, > /[/29M571010*A/2Ba8 < 3+8S9a3CEF/ @ 8=B?/ N *-9F] 579?B
M28S9 30108 N 8SR O:/57,.3 > *-8:1./5SMl3C8:1., *-9 U ; W M6EF/ @ *-M5 N /29?]S*-9?/[/210*A9?]IB?/[cV5S1.3 @ /[9f3  4f=|fSF|78F}S|8S  y
p E?*A, 1./2,./5S1.M6E573030/ @ cF3C,
308 cL/214Rj8:1 @ 5KM28 @ c?1./2E?/[9?,0*Z:/q,.3 < BFO 8SRL3CE?/ @ 8=B?/ N *-9F]?|:BFO=9V5 @ *-M
5S9V5 N O=,0*A,^5S9FB`9?8:9 N *-9F/5S1iM28S9 30108 N 8SR 30E?/ OS/5S,43 > *A8:10/25SM[308:1 > 5S,0/[B8:9`cL8:c <FN 5730*-8:9 > 5 N 5S9?M[/
@ 8kB?/ N , y p E?/X10/2,./5S1.M6EaRj8=M < ,./2,q8:93CE?/IRj8 NAN 8  *-9F]H365S,  , 
 
Wq,0/D8SR > *AR < 10M5 3C*-8S95S9V5 N O=,0*-,+5S,K5 @ 8=B?/ N Z75 N *ABV573C*A8:9v579?B B?*-,.M210* @ *A9V5730*-8:9\3C8=8 N Rj8S1
> *A8:10/25SM[308:1m,.O=,43C/ @ , y
 
)+/lZ:/ N 8:c @ /29f3q8SR10/2B < M2/[B`8:1.B?/21 @ 8kBF/ N ,gRj1.8 @ 30E?/Kc 8Sc <?N 5 3C*-8S9 > 5 N 579?M2/ @ 8kBF/ N , y
 
)+/lZ:/ N 8:c @ /29f3\8SRX,0* @ c N /v579?B / /2M[30*AZS/ 9F8:9 N *A9?/571QM28:9f30108 N 30/2M6E?9F*-h < /2,Rj8:1QOS/5S,43
> *A8:10/25SM[308:10, y
p E?/Rj8 N-N 8  *-9?] ,0/[M[3C*A8:9?,*A93CE?*A, M6EV5ScF30/21  * N-N c?10/[,0/29f3 5 > 1.*-/[Ri*A9f3C108=B < Ml3C*A8:98:93CEF/
> 5SM9 ]:1.8 < 9?B  9?8  N /2B?]:/[,gRj8:1 OS/5S,43mM <FN 3 < 10/^BkOk9?5 @ *AM2, 5S9?B @ 8kB?/ N *A9?]?|fBFO=9V5 @ *-M^5S9V5 N O=,0*-,
5S9?B9?8:9 N *-9F/5S1 @ 8=B?/ N 8S10B?/[110/2B < M[30*-8:9 3C/[M6E?9?*-h < /[, y b EV5ScF30/21  - ?  * N-N Rj8=M < , 8S9/25SM6E
5S,.c /[M[3 87Rm3CE?/ 5 > 8ZS/ 8 > z./[M[30*AZ:/[, y ( , <F@ @ 5S1.O 8SR 3CE?/  8:1  579?B 1./2M28 @ @ /29?B?573C*A8:9 Rj8S1
R < 3 < 10/K10/[,0/25S10M6Ea*-,mc?1./2,0/[9f3C/2B`*-9 b EV5ScF30/21Y y
4
   	 
        
 
^  _`fgcdfgh)V[SgViRIf *A, 5S9D* @ c 8S1.36579 3 @ *AM21.8k8:1.]f5S9?*A, @ *A9 @ 5S9fOH*-9?B < ,.3C1.*-/[,
*-9?M N-< B?*A9?]^Rj8=8kB @ 5S9.-
< R 5SMl3 < 1.*-9?]D579?Ba]S/29?/l3C*-MI/[9?]:*A9?/2/[10*-9F] y   E?* N /+]:1.8  9 *-9] N-< M[8:,0/ - N * @ *3C/[B M28S9 30*-9 < 8 < ,qM <?N -
3 < 10/2, < 9?B?/[1m5S/[108 > *AMY]S108  3CE M28:9?BF*A3C*A8:9?,[|k1./2,0/25S10M6EF/210,mE?5ZS/^8 > ,0/214Z:/[Ba5 < 3C8:9F8 @ 8 < , 8S,0M2* N -
N 5 3C*-8S9?,K*-9 @ 5S9fO /,+=3C105SM2/ N-NA<?N 5S1X5S9FB *-9f301C5SM[/ N-NA<?N 571+ZS5710*d5 >?N /[,X, < M6E5S,XB?*-,.,08 N Z:/2B8 +=O=]:/29w|
] NA< M28:,./Q5S9FB /[30EV5S9?8 N M[8:9?M2/[9f3C1C5 3C*-8S9?,2|
M25S1 > 8:9 BF*-8 +k*-B?/ /[ZS8 N-< 30*-8:9 1C5730/S| 8 +=O=]:/29 < cF365 7/
1C5 3C/S|mM[/ NAN ,.*
[/`B?*A,.3C1.* >?< 3C*-8S9~| cF108S30/2*-9 M28:9f30/29f3\5S9?B ,.3C8S1C5S]:/ M571 > 8:EfOkBF1C5730/2,  ? |i} k|  6F|
6fk| 6 ? | 678k| 8:  yIp E?/[,0/D8:,0M[* NAN 5730*-8:9?,q5S1./ 9?8:1 @ 5 N-N OQ, < ,4365S*A9?/2B  3CEF/[OvM25S9 > / @ 57*-9f365S*A9?/2B
Rj8:1 @ 5S9fOQ]:/[9?/210573C*A8:9?,q5S9?B30E?/KB?*-,05Sc?cL/5S105S9?M2/K*A, < , < 5 N-N O 573.3C10* >?< 3C5 >?N /Y3C8D/,+=3C/[109V5 N BF*-,=-
3 < 1 > 5S9FM2/2,  6F}7|\ 8  y p EF10/2/ 3POkcL/2, 8SRi5 < 3C8:9?8 @ 8 < , 8:,.M2* N-N 5 3C*-8S9?,+EV5Z:/ > /[/291./2cL8:1.30/2B*A9
N *3C/[1C573 < 10/   6=| 6f=| 6 ?   M2/ NAN MlOkM N / BF/2cL/29?B?/[9f3 8S,0M2* N-N 573C*A8:9?,2| ] N O=M28 N O=30*-M 8:,0M[* N-N 573C*A8:9?,[| 579?B
,0EF8:1.3=-PcL/210*A8kB -P, < ,.3657*-9?/[B8:,0M[* N-N 573C*A8:9?, y >+9 N O 30E?/M2/ N-N MlOkM N /\B?/[c /[9?B?/29f3 8:,0M[* NAN 5730*-8:9?, 5S1./
5SB?BF10/2,.,0/[Bv*-93CEF*-,  8:1! y p EF/2,0/X8:,.M2* NAN 5730*-8:9F,g5S1./ 5 N ,08 9?8  9a308 > /K,.30108:9?] N O57,0,08=M2*-573C/[B
 *A30E M[/ N-N MlO=M N /a,.O=9?M6E?1.8:9?*5730*-8:9 8SR^30E?/aOS/5S,43QcL8:c <?N 573C*A8:9  678k|(\ 8  y >I,.M2* N-N 5 3C*-8S9?,5S1./
10/[c 8S1.3C/[B`3C8 5Sc?cL/5S1Y573Y*-9f3C/[1 @ /2B?*-573C/KB?*A,0,.8 N ZS/2Bv8 +=O=]:/29 N /[Z:/ N ,   6F| 678 5S9?B`Rj8S1^5 1C5S9?]S/
8SRsBF* N-< 3C*-8S91C5730/2,2|=3PO=c?*-M25 N-N O y : -P y SKE?1 
  6 ?  y p E?/+cL/21.*-8=B?, 8SRs8:,.M2* N-N 5 3C*-8S9HZ75S10*A/2, Rj108 @
X308 ? KE?1 B?/[c /[9?B?*A9?] 8:9 30E?/^c?5S1.30*-M <FN 5S1 ,.301C5S*A95S9?B 8:c /[1C5730*-9?]XM28S9?B?*A30*-8:9F,  6F}:|C\ 8  y r + -
*-,43C/[9?M2/X8SR @H<?N 30*-c N /+,.3C5 >?N /K,4365730*-8:9V571.O,.8 N-< 30*-8:9F, < 9?B?/[1Y,05 @ /K8:cL/210573C*A9?]DM28:9FB?*A30*-8:9?,iEV57,
5 N ,08 > /[/29 10/[c 8:143C/[B  678F| 8k} y
p E?/ < 9?BF/21 N O=*-9?] @ /2M6EV579?*-, @ ,^30EV573IM25 < ,./ 3CE?/8:,.M2* N-N 5 3C8:14OO:/57,.3KBFO=9V5 @ *-M[,I5S1./ M28:9 -
3C1.8Z:/21.,0*-5 N 5S9?B EV5Z:/ > /2/[9v5D, <?> z./2M[3^8SR *A9f3C/29F,0*AZS/ 1./2,./5S1.M6E y _`5 z.8:1i1./2,0/25S10M6E`/ 8:1.30,YEV57,
?
> /2/29DRj8=M < ,./2B 8:9 3CE?/iM6EV571C5SMl3C/21.*
2573C*A8:98SRL*-9f3C105SM2/ N-NA<?N 5S1 @ /[365 > 8 N *-, @ ,[|S/,+=301C5 - M2/ NAN-<?N 5S1 @ /,-
B?*-5F|VM2/ N-N M[O=M N / 579?B 30E?/X*-9f3C/[1C5SMl3C*-8S9a8SRoM2/ N-N ,  *3CE\3CE?/X/29fZ=*-1.8:9 @ /29f3 y )+/[c /[9?B?*A9?] 8S9a3CEF/
/ @ c?EV57,0*-,m87Ro,43 < BFO\8S9\30E?/2,./IZS5710*-8 < ,i5S,0cL/2Ml3C,[| 5 Z75S1.*-/[3PO 8SRBFO=9V5 @ *-M @ 8kBF/ N ,mE?5ZS/ > /[/29
c?1.8:c 8S,0/2B	 }56=| ?  |f 6=|76F}7|k\k\=| 8:  y$ 8  /lZ:/[12| 9?8+,.*-9?] N / 1./2cL8:1.30/2B @ 8kBF/ N EV5S, > /2/[9M28:9F,0*-B -
/21./2B\,C5 3C*-,4R 5SM[308:1.O *-9Q5SB?B?1./2,0,.*-9?] 5 NAN 87RT30E?/+M[8 @ c N /,+ BFO=9V5 @ *-M[, 3CE?573i5S1./+/,+kcL/210* @ /[9f365 NAN O
8 > ,./214Z:/2B y
n
E O=,.*-M5 N-N OS|~5 OS/5S,43KM <?N 3 < 1./H*A,^M28 @ c?1.*-,./2Bv8SR 5 c 8:c <?N 5730*-8:9a8SR *-9FB?*AZ=*-B < 5 N M2/ N-N ,  *A30E
B?*w/[10/29f3 c?EfO=,0*A8 N 8:]S*-M5 N 5S9?B > *-8=M6E?/ @ *AM5 N cF108:cL/2143C*-/[, 5S9?BQ579 / +k301C5SM[/ NAN-<?N 5S1 @ /2B?*-5  *3CE 5
9 <?@ > /21T8SRVB?*w/[10/[9 3M28 @ cL8:9?/[9 30, y  9H5SB?B?*3C*A8:9~| 5 N *AZ=*-9?]iM[/ N-N *A,5iZ:/[1.O M28 @ c N / + > *A8kM6E?/ @ -
*-M25 N ,4O=,.3C/ @ y  3C,K]:108  30E 579?B B?*AZ=*-,.*-8:9`*-9fZ:8 N Z:/[, 5Q,./21.*-/2,K8SR M[8 @ c N *-M2573C/[BvM6E?/ @ *AM5 N 579?B
> *A8kM6E?/ @ *AM5 N 10/25SM[30*-8:9F,^, < M6E 5S, < cF365 S/8SR , <F> ,.301C5730/S|s/,+kM6EV579?]:/D8SR 8 +kO=]:/[9 5S9?BM571 > 8:9
B?*A85+k*AB?/  *3CEH30E?/ /[9 Z=*A108:9 @ /29f32| 5SM2M <?@ <?N 573C*A8:9 87R M2/ NANk@ 5S,.,2|:B?8 <?>?N *A9?]^87RV3CE?/g9 < M N /[*F5SM[*-B~|
9 < M N /5S1XB?*Zk*A,0*A8:9 579?B M[/ N-N ,./2cV5S10573C*A8:9 y JV10/[B?10*AM9 ,08:9  :  *A9f3C108=B < M[/2B 30E?/D3C/21 @   ,0/[]:10/ -
]f5730/2BF|=308 *A9?B?*-M2573C/i/ +Fc N *-M[*A3 5SM[M28 < 9 30*-9?]XRj8:1 3CE?/qc?10/[,0/[9?M2/+87RsE?/[30/21.8:]:/29F/28 < , *-9?BF*AZ=*-B < 5 N ,
*-9 5DM2/ N-N cL8:c <?N 573C*A8:9~|F5S9?B\3CE?/I3C/[1 @   ,.3C1 < M[3 < 10/[B 308 BF/2,0*A]:9V5730/+3CE?/ 5SM[M28 < 9f30*-9?]Rj8:1m3CEF/
Z75S10*A8 < ,I*A9 301C5SM[/ NAN-<?N 5S1+5S9FB / +=3C1C57M2/ NAN-<?N 5S1+M6E?/ @ *AM5 N M[8 @ c 8:9F/29f3C, y (Y, < 9?,0/[]:10/[]f5730/2B579?B
< 9?,43C1 < M[3 < 10/[B @ 8=B?/ N , 5S10/q8Z:/[1=-P,.* @ c N *A,.30*-MS|73CE?/ N 5S1.]:/i5 @ 8 < 9f3 8SR~/ +k*-,.30*-9?] @ 8kB?/ N , M579 > /
M N 5S,0,.* e /[B *A9 308 30E?10/[/ M2573C/[]:8:1.*-/2,  ,43C1 < M[3 < 10/2B5S9?B < 9?,0/[]:10/[]f573C/[B  } ? | 4F}:| ?   < 9?,.301 < M -
3 < 10/2B\579?B,0/[]:10/[]f573C/[B  }:}7|Vk}7|4 ? |:476 F5S9?B,.301 < Ml3 < 1./2B 5S9?B,./2]:1./2]f5 3C/2B  } =|D\ 6k|D\k\  y  9
3CEF/+Rj8 N-N 8  *A9?] B?*A,0M < ,0,.*-8:9?,[| 5 Rj/  S/[ORj/2573 < 10/2,i8SR30E?/2,./X30E?10/[/IM N 57,0,0/[,i8SR @ 8=B?/ N ,  * NANw> /
10/lZ=*-/  /2B`5 N 8S9?]  *A30E ,./[ZS/21C5 N 1./2c?1./2,0/[9f365730*AZ:/ @ 8kB?/ N ,mc?1.8:cL8:,0/[Ba*A9Q3CE?/ N *3C/210573 < 10/ y

; 3C1 < M[3 < 10/[B5S9?B < 9?,./2]:1./2]f5 3C/2B @ 8=B?/ N ,mM28S9?,0*AB?/21i3CE?/ > *A8:c?EV5S,./X5S,q5 M[8:9f3C*-9 < 8 < ,^579?B
 / N-N - @ * +k/2B c?EV5S,./ 579?B`57M2M28 < 9f3qRj8S1 Rj8:1g3CEF/IM6E?/ @ *-M25 N ,.301 < Ml3 < 1./ 87RT30E?/ > *-8Sc?EV5S,./ y'/ 8:9?/[,
5S9?B &K8 @ cV5 N 5	 ?  EV5Z:/HcF108:cL8:,0/[B5 ,43C1 < M[3 < 10/2Bw| < 9?,./2]:1./2]f5 3C/2B @ 8=B?/ N 308 B?/[,0M21.* > /H3CEF/
]:1.8  30E BFO=9V5 @ *AM2, 8SR^  _`fgcdfgh)V[SgViRIf *A9 > 8S3CE > 5730M6E5S9?B M28:9f30*-9 < 8 < , M <FN 3 < 10/2, y
p E?/ @ 8=B?/ N
*-,^B?/21.*AZ:/[B < ,0*-9F]Q3CE?/MlO > /21.9?/[30*-M @ 8kBF/ N *A9?] Rj105 @ /  8S1! e 10,43Kc?108:cL8:,./2B > O;Y5 @  10*A,0E?9?5
5S9?B M28 -  8:1 S/[10,	 6:  y  3 *A, > 5S,./2B5S9 < 9?B?/21 N O=*-9F]5S,0, <?@ cF3C*A8:9 30EV573 30E?/ > *A8:c?EV57,0/QM25S9
5 N  5O=, < 30* N *
2/ 30E?/ , <?> ,43C1C5 3C/Q*A9 5S9 8:cF30* @ 5 N  5O 3C8 @ 5 +F* @ *2/ 30E?/ M[/ N-N @ 5S,0, 8 < 30c < 3 y
p E?*A,oRj1C5 @ /  8:1 X8 w/[10,
5"7/[O 5SBFZ75S9f365S]S/g8SR > /2*-9F]I5 >?N / 3C8^10/2c N 5SM[/ 3CEF/gB?/[3C5S* N /2B @ 8=B?/ N *-9?]
8SR 10/[] <?N 573C8:14O`cF108=M2/2,.,0/[,  *3CEv3CEF/,08 - M5 NAN /2BMlO > /[109?/l3C*-M Z75S1.*d5 >FN /2,  E?*-M6E 10/[c?10/[,0/[9 3X3CEF/
8:cF30* @ 5 N ,.301C5730/2]:*A/2,^Rj8S1^/29 [O @ /H,.O=9f3CE?/[,0*-,K579?B 5SM[30*AZ=*A3PO y^p E?/[10/lRj8:10/ *3^M25S9,0*A]:9?* e M5S9f3 N O
10/[B < M[/D30E?/ @ 8kB?/ N M[8 @ c N / +F*3PO y  9v3CE?/MlO > /[109?/l3C*-MOS/5S,43 @ 8=B?/ N | 30E?/ > *-8Sc?EV5S,./ < 3C* N *2/2,
3CEF/v3  8 , <F> ,.301C5730/2,a5Z75S* N 5 >FN / *-9 3CEF/ @ /[B?*d5 *A9 3CE?1./2/ cL8:,0,.* >?N / @ /l365 > 8 N *-M cV573CE  5Ok, 
Rj/21 @ /[9f365730*AZ:/ M[8:9?, <F@ cF30*-8:9K8SRk] NA< M28:,./S| 8 +k*-BV5730*AZS/ M[8:9?, <?@ ck3C*-8S9X87RF] NA< M28S,0/ 5S9?BK8 +k*-BV5730*AZS/
M28S9?, <?@ cF30*-8:9 8SR~/l3CEV5S9F8 N y ( N-N 3CEF10/2/ @ /l365 > 8 N *-MgcV5 3CE  5O=,mEV5Z:/ > /[/2957,0, <F@ /[B5ZS57* N 5 >?N /
Rj8:1i3CE?/ M2/ N-NT@ 5S,.,Y]S108  3CE  E?8  /lZ:/[12|~3CEF/ @ /[365 > 8 N *-MIcV5 3CE  5O  *A3CE 3CE?/ E?*-]SE?/2,43+]:1.8  30E
1C5 3C/vB?8 @ *A9V573C/[, 30E?/v]:1.8  30E y p E?*-, @ 8=B?/ N *-, 5 >?N / 3C8c?1.8kB < M2/, < ,.3C5S*-9?/[B 8:,0M[* NAN 5730*-8:9
8Z:/[1H5  *-B?/D105S9?]:/D8SR 8:cL/21C5 3C*-9F] M[8:9?B?*3C*A8:9?, y 3X*-,K5 N ,08 5 >FN / 3C8 c?1./2B?*AM[3 5S9 * @ c 8:14365S9f3
/,+kcL/21.* @ /29f365 NAN O 8 > ,0/214Z:/[BRj/573 < 10/ 30EV573 @ <?N 3C*-c N /D,.3C5 >?N / ,08 NA< 3C*A8:9?,K/,+k*A,.3 < 9FB?/21 M2/214365S*A9
8:cL/210573C*A9?]M28:9FB?*A30*-8:9?, y
p E?/\M[O > /2109F/[3C*AM @ 8=B?/ N EV5S, 5vRj/  @ 5 z.8S1 B?1C5  > 57M9=, y J*-10,438SR^5 N-N | 5S, 3CEF/ @ 8=B?/ N
B?8=/2, 9?8 5SM2M[8 < 9f3 Rj8S1D30E?/ ,0/2]S10/2]:573C/[B 9V573 < 10/ 8SRY3CE?/ M2/ N-N M <FN 3 < 10/S| *A3 M579 9?8S3 / +Fc N 5S*A9
6
3CEF/`8 > ,./214Z:/2B M[/ NAN MlO=M N /a,.O=9?M6E?1.8:9fO  E?*AM6E *-, > / N *A/[ZS/2B 308 c N 5O5 M21.*A3C*AM5 N 108 N /a*A9 3CEF/
,.3C5 > * N *
2573C*A8:9^87Rk30E?/
8:,0M[* NAN 5730*-8:9?,  6:=| 678=| \S  y  9F,.3C/25SB~|7*A3~Z=*-/  ,s3CE?/
8:,.M2* N-N 5 3C*-8S9?,~5S,5 @ /21./
10/[, <?N 3 87RsM28 @ cL/[3C*3C*A8:9?, 5 @ 8:9?] @ /l365 > 8 N *AMmcV5730E  5O=, y p E?*-, /,+kc N 5S9V5730*-8:9 *-, h < /2,43C*-8S9V5 >?N /
> /2M5 < ,0/ *A3*-, > 57,0/2BH8:9X30E?/ < 9?/,+kc N 5S*-9F/2BXM28:*A9?M2*AB?/29?M[/2,T3CEV57330E?/ cL/21.*-8=BK8SRF30E?/ 8S,0M2* N-N 573C*A8:9?,
@ 573CM6E 3CE?/ M6EV5S105SM[30/210*A,.30*-MD3C* @ /D8SRg30E?/ M[/ NAN MlO=M N / 5S9?B 3CEV573X3CEF/ @ /[3C5 > 8 N *-M8S,0M2* N-N 573C*A8:9?,
EV5Z:/ @ 57]:9?*A3 < B?/[, 30EV573  * N-N 10/2, <?N 3 *-9 *-9?B < M[30*-8:9 ,.O=9?M6E?1.8:9fO y p E?/YM[O > /[109?/l3C*AM @ 8kB?/ N 5 N ,.8
c?1./2B?*AM[3C,ih < *AM9/ N * @ *A9V5730*-8:9 5S9?B 10/2]S/29?/[1C5730*-8:9 8SR @ /l365 > 8 N *AM+8:,.M2* NAN 5730*-8:9F, *-9\1./2,0cL8:9?,./X308
3CEF/YM6EV579?]:/2, *-9D8:cL/210573C*A9?]KM28:9FB?*A30*-8:9?, yop E?*A,  5S, M28S9?,0*AB?/21./2BQ5K,.30108:9F] /lZk*AB?/29FM2/Y30EV573 3CEF/
BFO=9V5 @ *-MqM28 @ cL/[30*A3C*A8:9 > /l3  /[/293CE?/q3CE?1./2/ @ /l365 > 8 N *AMicV573CE  5Ok,m*A, *A9?B?/[/2B 30E?/^M25 < ,C5 3C*AZS/
R 5SMl3C8:1QRj8:130E?/ 8:,0M[* N-N 573C*A8:9?, y  8  /[ZS/212|I30E?/2,./ c?1./2B?*AM[30*-8:9?, 5S1./ 9?8S3\*-9 5SM[M28:1.BV5S9?M[/ 308
/,+kcL/21.* @ /29f365 N 1./2, <?N 30, y
 9 M28S9 301C5S,43|7,.3C1 < M[3 < 10/[BD5S9?B ,0/2]S10/2]:573C/[B @ 8=B?/ N ,T573030/ @ cF3T3C8^/ +kc N 8:1./ 30E?/ Z:/214OHBF/[3657* N ,
8SR 3CEF/gM2/ N-N M <?N 3 < 10/ y b / N-N , 5S10/gBF* /210/[9f3C*d5 3C/2BH*-9?B?*Z=*-B < 5 N-N OI5S9?B8:,.M2* NAN 5730*-8:9F,o5S1./ Z=*-/  /[B 57,
5 1./2, <?N 3Y8SR
M[/ N-N cL8:c <?N 573C*A8:9\BFO=9V5 @ *-M[,Y10573CE?/[1q30EV5S9vM[/ NANT@ /[3C5 > 8 N *A, @ y p E?/ M2/ N-N B?*AZ=*-,.*-8:9
8SR ^  _`fgc`fgh)V[SgViRIf *-,^5S,.O @ @ /l3C1.*-M  30E?/ B?*Zk*A,0*A8:9vc?1.8kB < M2/2,Y3  8\M2/ N-N ,^8SR < 9F/2h < 5 N ,.*
2/7|w3CEF/
, @ 5 NAN /21^8:9?/D*-,KM5 N-N /[B 5 B?5 < ]:Ef3C/[1 M[/ NAN 5S9?B 3CE?/ N 5710]:/[1I8:9?/D*-,IM25 N-N /2B 5 @ 8S30E?/21IM[/ N-N y (
10/[c?10/[,0/[9 3C573C*Z:/ @ 8kB?/ N *A,oc?1.8:cL8:,0/[B > O ; 3C1  5S,0, N /g/l3 5 N y @\k\  y$ 9 30E?*-, @ 8=B?/ N 3CE?/ c 8:c <?N 5730*-8:9
 5S, B?*A,0M21./[30*
2/[B > O M2/ NAN @ 5S,.,H*A9 308v5 9 <F@ > /[1H8SRgM N 57,0,0/[, y _a8S3CEF/21 579?B BV5 < ]:Ef3C/[1 M2/ N-N ,
 /210/a*-B?/[9f3C* e /2B > OM28 @ cV5710*-9F] M[/ N-Ni@ 5S,0,D3C8 3CE?/ M2/ N-Ni@ 5S,0, 10/[h < *-10/[B 3C8 Rj8:1 @ 5 >?< B y
p E?/ M28:9?M[/2cF3Y8SRoB?* /21./29f3 @ /[3C5 > 8 N *AM+cV5730E  5O=,  57,+5 N ,08 < 3C* N *2/2B y p E?/ @ 8=B?/ N *-, > 5S,./2B
8:9a59 <F@ > /[1i8SR
5S,., <?@ cF30*-8:9?,i579?Ba/ +kc /[10* @ /29f3C5 N 8 > ,./21.Z75730*-8:9F,q, < M6Ev57,i30E?/K10/[,0c?*A1C57308:1.O
\
> 8S303 N /29F/2M9 EfOkcL8S30E?/2,.*-, @\k\  | 5SM[M <?@H<?N 5730*-8:9 8SRm*A9f3C/21.9V5 N ,.308:1C5S]S/ M571 > 8:EfOkBF1C5730/2, B < 10*-9F]
3CEF/ ,.*-9?] N /M2/ N-N cFEV5S,0/ 5S9?B @ 8 > * N *
2573C*A8:9 8SR 30E?/2,./ 1./2,./21.ZS/2, B < 10*A9?]3CE?/ >?< BFB?*-9?]\c?E?5S,0/7|
M28S9?,.3C5S9f3gB < 10573C*A8:9 8SRw30E?/ >?< B?B?*-9F]Hc?EV57,0/+579?BQ5S,4O @ @ /[3010*-MiB?*Z=*-,0*A8:9 y ( NAN 30E?/2,./^B?/l365S* N /[B
M28S9?,0*AB?/210573C*A8:9?, @ 5 7/H3CE?/ @ 8=B?/ N 5 @ 8:10/ 10/25 N *A,.3C*AMKB?/2,.M210*AcF3C*A8:9v8SR
30E?/ c?EfO=,0*AM5 N ,.O=,.30/ @ y
p E?/ @ 8=B?/ N *-,IM28 @ c?1.*-,./2B 8SRm5\,0/l3H8SR M2/ N-N
@ 5S,0,KB?*A,.3C1.* >?< 3C*-8S9 > 5 N 579?M2/[,XM[8 @ > *A9?/2B  *A30E
5 @ /l365 > 8 N *AM @ 8kB?/ N 3CEV5 3^57M2M28 < 9f3C,YRj8S1i30E?/ > 5S,.*-MKZS5710*d5 >?N /[, y 3^*A,iM5ScV5 >?N /K8SRoc?10/[B?*-Ml3C*-9F]
, < ,.3657*-9?/[B 8:,0M[* N-N 573C*A8:9?,  *A30E cL/210*A8kBF, M28 @ cV571C5 >?N / 308 3CEF8:,0/v8 > ,0/[1.Z:/[B /,+kc /[10* @ /[9 3C5 N-N O y
 8  /[ZS/212| 3CE?/ @ 8=B?/ N ,08 NA< 3C*A8:9*A, h < *A30/ N 5 > 8:1.*-8 < , B < /Q308v3CE?/Q1./2h < *A10/ @ /29f3D8SRY5 N 5S10]:/
9 <?@ > /21m8SRBF*-,0M[10/l3C/IM2/ N-N M N 57,0,0/[,g3C88 > 365S*A9Q,08 NA< 3C*A8:9?,g*A9Q10/25S,08S9V5 >?N /I5S]:1./2/ @ /29f3  *3CEQ3CEF/
/,+kcL/21.* @ /29f365 N 10/2, <?N 30, y ; 8 @ / @ 8kBF/ N cV571C5 @ /[30/210,IBF8 9F8S3KEV5Z:/DM N /5S1IcFE O=,.*-M5 N
@ /25S9?*-9F]
5S9?BaM5S9a9?8S3 > / B?/l3C/[1 @ *-9?/[BaRj108 @ /,+kcL/210* @ /[9f365 N@ /5S, < 10/ @ /[9 30, ygp EF/HM28 @ c N /,+k*A3PO5 N ,.8
@ 5 S/I3CEF/ @ 8=B?/ N 9F8S3  / N-N , < *A30/2B\Rj8:1mc?1C57M[3C*AM5 N M28:9f3C1.8 N 5Sc?c N *-M2573C*A8:9?, y
WY9?,43C1 < M[3 < 10/[B 5S9?B ,0/2]S10/2]:573C/[B @ 8=B?/ N ,M579 > / Z=*-/  /[B$5S, ,0* @ c N * e M2573C*A8:9?, 8SR 3CEF/
,.301 < Ml3 < 1./2BD5S9FB ,0/[]:10/[]f573C/[B @ 8kB?/ N , > OH*A]:9?8:1.*-9?]i/2*3CE?/[1T30E?/g*A9 301C5SM[/ NAN-<?N 5S1~8:1/,+=3C105SM2/ N-N-<FN 5S1
M6E?/ @ *AM5 N ,.301 < Ml3 < 1./2, y  9?B?*AZ=*AB < 5 N M[/ N-N ,M25S9 > / *AB?/29f30* e /[B > O 5Y,0*A9?] N / Z75S1.*d5 >FN / , < M6ED57,M[/ N-N
5S]:/ 8:1TM2/ NAN @ 5S,., yp E?/gM2/ N-N ]:1.8  30E  *-9?/l3C*AM *A,o,0* @ c N OK5SM[M <?@H<?N 5730*-8:9X8SRVM[/ NANk@ 5S,0,  *A30EH3CEF/
M28S9?, <?@ cF30*-8:9\8SRT, <F> ,.301C5730/2, y p E?/KM2/ N-N MlOkM N /KM579 > /I,0* @ c N * e /2BQ3C8 > /IM28:9f30108 NAN /2B > OQ3  8
B?*A,0M21./[30/+c 8S*-9f3C, B?/29?873C*-9F]H3CE?/^,.36571.3g87R >?< B?B?*A9?]D5S9?B B?*AZ=*-,.*-8:9 yop E?/ 7/[O Rj/2573 < 10/+8SRs30E?/2,./
@ 8kB?/ N , *-, 5 cL8:c <FN 5730*-8:9 > 5 N 5S9?M2/q/2h < 5 3C*-8S9) n x r *
3CEV573 B?/[,0M21.* > /2, 30E?/Y30* @ /i/[Z:8 N-< 30*-8:9 8SR
3CEF/gM2/ N-N 57]:/g8:1M2/ NANF@ 5S,0,oB?*-,43C10* >?< 30*-8:9~| M28 @ > *-9F/2B  *A30E @ 5S,0, > 5 N 5S9FM2/ /[h < 573C*A8:9?, 87R 873CE?/[1
Z75S10*-5 >?N /2, y JV10/2BF10*-M9 ,.8:9 f  RUX 
c?108:cL8:,./2BQ3CEF/ < ,./+8SRsM[/ N-NL@ 5S,0, 5S,g5SBkZS579 3C5S]:/[8 < , 8ZS/21gM[/ N-N
8
5S]:/Y5S, 3CE?/qM2/ N-N *-9FB?/,+  :  y ( ,0/21.*-/[, 8SR @ 8=B?/ N *-9?]  8:1  E?5S, > /2/[9QcL/21.Rj8S1 @ /2B *-9D3CE?/ U ; W
b E?/ @ *AM5 N r 9?]:*-9F/2/21.*-9?]`B?/2cV571.3 @ /29f3  4f=| Sk|$8F}S|$8:  Rj8 NAN 8  *-9F] 30E?/ < 9?,43C1 < M[3 < 10/[B 579?B
,0/[]:10/[]f5730/2BRj1C5 @ /  8:1  y ( NAN 30E?/2,./ @ 8=B?/ N , 5S10/ 5 >?N / 3C8vcF10/2BF*-M[3H, < ,4365S*A9?/2B8S,0M2* N-N 573C*A8:9?,
 *A30EM2/ N-N MlO=M N /mcL/21.*-8=BHZ75 N-< /2,
M N 8:,0/ N O @ 573CM6E?*A9?]I/,+kcL/21.* @ /29f365 N 10/[, <?N 3C, yop E?/ N 5730/2,43
10/[, <?N 3
 S 
*A,K5 N ,.8\5 >?N / 308\c?10/[B?*-Ml3I3CE?/DM28=/,+k*A,.3C/[9?M2/D8SR @ <?N 3C*Ac N / ,.365 >?N /,.8 N-< 30*-8:9F,+8Z:/21X59?8:9 -
3C1.*AZ=*d5 N 105S9?]:/8SRq8:cL/210573C*A9?]M28S9?B?*A30*-8:9F, 5S9?B *A,H3CE < ,Z=*-/  /[B 5S,D5 @ 5 z.8:1 * @ c?108Z:/ @ /[9f3
8Z:/[1 30E?/a873CE?/[10, y _a8:1./aB?/l365S* N /[BBF/2,0M[10*AcF3C*A8:9?,D8SR^30E?/2,./ @ 8kBF/ N ,  * N-Ng> /\c?10/[,0/[9 30/2B *A9
N 5 3C/21mM6E?5ScF3C/[10, y
    
            
"          
 




<)  *  ){} y }5*




   ,*  
 
<)  
 *  
<)  (*  ! "    # %$  } 
U *-9?/25S1
,.O=,43C/ @ , 5S10/ @ 8:10/mM[8 @ @ 8:9 N OH/ +kc?10/[,0,0/[B5S,& ('   EF/210/)' *-, 5S9+*-,.* @ 573C1.* +
3C8D*A9?B?*-M2573C/+30E?/ N *A9?/5S1.*A3PO y ; 301C5S*A]:Ef30Rj8:1  5S1.B N OS|V5S9fO,4Ok,43C/ @
 0/$)  * ){} y  *

3CE?573 B?8k/[, 9F8S3 ,0573C*A,.R O 30E?/ S:fgc:O)SgV  iV ONQ cFVYQ_gVX[f *-, M5 N-N /[B 5 QONQ:XZVYQf RUc ,4O=,.3C/ @ y ;i*-]S8:1=-
8 < , N OS|F3CE?/[10/I*A,g9?8 N *A9?/571 ,.O=,43C/ @ ,i/,+k*-,43C*A9?]*-9 30E?/I10/25 N  8:1 N B y 8  /[ZS/212| @ 5S9fO cFE O=,.*-M5 N
,.O=,43C/ @ ,qM5S9 > /  / NAN 5Sc?c?1.8 +F* @ 5 3C/2B > O N *A9?/571g,.O=,.30/ @ , < 9?B?/21iM[/21.3C5S*-9\M[8:9?B?*3C*-8S9?, y
( N *A9?/5S1Y,.O=,.30/ @ E?5S, @ 579 O`9?*-M[/HRj/5 3 < 1./2,K, < M6E 5S,+30E?/,.3C5 > * N *A3PO\8SR *A30,+/2h < * N * > 10*-5 *A,
] N 8 > 5 N yop E?/ N *-9?/25S10*3POD]:10/2573 N O ,0* @ c N * e /[, BkOk9?5 @ *AM+5S9?5 N O=,0*A,g5S9FB,.O=9f3CE?/[,0*-,m,43 < BF*-/2, y p E?/
N *A9?/571m,.O=,.30/ @ 3CE?/[8:10*A/2,iEV5Z:/ > /[/29  / N-N /2,4365 >FN *-,.E?/2B`5S9?B @ 579 OQc 8  /21.R <FN 5S9?5 N O=,0*A,g3C8=8 N ,
EV5Z:/ > /2/29 B?/lZ:/ N 8:cL/2B y
p E?/[10/lRj8:10/7|  E?/[9?/[ZS/21 c 8:,.,0* >?N /7|f*A3
*A, 5 N  5Ok, B?/[,0*A1C5 >?N /g3C8KB?/lZ:/ N 8:c
5 N *-9?/25S1 @ 8=B?/ N Rj8:1 5vcFE O=,.*-M5 N ,.O=,43C/ @ y (^9FB3CE?/ e 10,.3D,43C/[c*-95S9?5 N O 2*A9?]v579/,+k*-,43C*-9F]
9?8:9 N *-9F/5S1 ,.O=,.30/ @ *A, < , < 5 N-N O 3C8 N *A9?/5710*
[/a*35S1.8 < 9?B ,.8 @ /v9?8 @ *-9V5 N 8Sc /[1C5730*-9?]cL8:*A9 3
5S9?B 5S9?5 N O 2/ 3CE?/1./2, <FN 3C*A9?] N *-9?/25S1 @ 8kBF/ N yKp E?*A,+*-,+5 < ,0/lR <?N c?1C57M[3C*AM2/579?B *-,+M[8 @ @ 8:9 N O
/ @ c N 8 OS/2B*A9/29?]:*A9?/2/[10*A9?] yTp E?/21./q*A, 9?8IB?8 <?> 3 30EV573  /m,0E?8 <?N B @ 5 S/ < ,0/i8SR N *-9?/25S10*5730*-8:9
3C8 N /5710957, @ < M6E5S,HcL8:,0,.* >?N / 5 > 8 < 3H3CEF/ BFO=9V5 @ *-M > /2EV5Z=*-8:1.,H8SRq5 9?8:9 N *-9?/25S1X,.O=,.30/ @ y
 8  /[ZS/212| 3CEF/210/q5S1./g3  8 > 57,0*-M N * @ *A3C573C*A8:9K8SR N *-9?/25S10*5730*-8:9K3CE?573 @ 5 S/m*A3 9?8S3
, <   M2*-/[9f3 308
R <?NAN O 5S9V5 N O 2/5 9?8:9 N *-9?/25S1Y,4O=,.3C/ @ y J*-10,43| N *A9?/5S1.*
2573C*A8:9\*-,+5  .N 8=M5 N  57c?c?108 +k* @ 5730*-8:9 8SR
3CEF/+9?8:9 N *-9?/25S1 ,.O=,.30/ @ *A9 3CEF/+9?/2*A]:E > 8S10E?8=8kB 8SRT5S98:cL/210573C*A9?]HcL8:*A9 32|k*3 M25S98:9 N O c?10/[B?*-Ml3
3CEF/ N 8=M5 N > /[EV5Zk*A8:18SRi3CEF/ 9F8:9 N *A9?/571H,.O=,43C/ @ *A93CE?/Z=*-M[*-9?*3PO 87Rq30EV573DcL8:*-9f3 y ; /[M28:9?Bw|
3CEF/210/a5S1./ @ 5S9fO   /[,0,./29f3C*-5 N-N O9?8:9 N *-9?/25S1c?E?/[9?8 @ /29V5  30EV573 M5S9 365 S/ c N 5SM[/\8:9 N O*-95
9?8:9 N *-9F/5S1q,.O=,.30/ @ yIp E?/21./[Rj8:1./S|w30E?/[OaM5799?8S3 > / B?/[,0M[10* > /2B8S1^c?1./2B?*AM[3C/[B > Ov5S9fO N *-9F/5S1
@ 8kB?/ N  ? 4  y ; 8 @ /I/,+F5 @ c N /[,q87Ro9?8S9 N *A9?/5S1 c?E?/29F8 @ /[9V5 5S10/ 
 
_ <FN 3C*Ac N /I*A,08 N 573C/[B\/2h < * N * > 1.*d5  ( N *A9?/571m,.O=,.30/ @ M5S9aEV5Z:/ 8:9 N OQ8:9?/X*-,08 N 5730/2B\/2h < * -
N * > 1.* <?@ c 8S*-9f3 5S9?B *A3C,K,4365 > * N *3POv*-,K] N 8 > 5 N yDp E?/21./[Rj8:1./ 5 N *-9F/5S1+,4O=,.3C/ @ M25S9 E?5ZS/
}
8:9 N OX8:9?/ ,.3C/25SBFO-P,4365730/g,08 N-< 30*-8:9X3CEV573 5730301C5SMl3C,T3CE?/g,4365730/ 8SRV30E?/ ,4O=,.3C/ @ *A1010/[,0cL/2Ml3C*AZS/
8SR 3CE?/q*-9F*A3C*-5 N ,4365730/ y ( 9?8:9 N *-9F/5S1
,4Ok,43C/ @ M25S9 E?5ZS/ @ 8:10/m30EV5S9 8:9?/q*-,08 N 5730/2B 2/[108:, y
p E?/ ,.O=,43C/ @ ,4365730/ M25S9 M28:9fZ:/[10]:/D3C8 8:9?/D8SR ,0/lZ:/[1C5 N ,.3C5 >?N /D5 303C105SM[308:10,KB?/[c /[9?B?*A9?]
8:930E?/K*-9?*3C*d5 N M[8:9?B?*3C*-8S9 y
 
U * @ *A3MlO=M N /[,  p E?/m8:9 N OK,0*A3 < 5730*-8:9X3CEV573 5 N *A9?/571,4Ok,43C/ @ M579 8:,0M[* NAN 5730/ *A,T30EV573 *3 EV57,
5cV5S*A1I8SR /2*-]S/29fZ75 N-< /[,K8:9 30E?/D* @ 5S]:*A9V5S1.Oa5 +k*A,2|  E?*-M6E *-,K59?8:9 -P108 >?< ,.3XM[8:9?B?*3C*-8S9
 E?*AM6E *A,D* @ c 8:,.,0* >?N / 3C8 @ 5S*A9f365S*A9*-93CEF/ac?1./2,./29?M[/`8SRYc /[1.3 < 1 > 5 3C*-8S9?, y (^9FB 3CEF/
8:,.M2* N-N 5 3C*-8S9\5 @ c N *A3 < B?/X*-,qB?/2cL/29FB?/29f3K8:9`30E?/H*A9?*A30*d5 N M[8:9?B?*3C*A8:9 y ; 365 >?N /X8:,0M[* NAN 5730*-8:9
 *3CE e +k/2BQcL/21.*-8=B 579?B *A9?*A30*d5 N M28:9?BF*A3C*A8:9D*-9?BF/2cL/29?B?/[9f3m5 @ c N *3 < BF/2,
M579 8:9 N O8=M2M < 1
*A9 9F8:9 N *A9?/571g,.O=,.30/ @ , y p E?*-,  *-9FB 87Ro8:,.M2* N-N 5 3C*-8S9 *-,g30/21 @ /[B`5S,q5 N * @ *3 MlO=M N / y
 
_ <FN 3C*Ac N / @ 8=B?/[,
8SR > /[EV5Zk*A8:1   3
*-,
9F8S3 < 9 < , < 5 N Rj8:1o3  8 8S1 @ 8S10/ @ 8kBF/2,
8SR > /2EV5Z-
*A8:1T308 > / /,+kE?* > *A3C/[B > OH30E?/m5^9?8S9 N *A9?/5S1,.O=,.30/ @ 8:c /[1C5730*-9?] < 9?B?/[1 ,C5 @ /gM[8:9?B?*3C*-8S9?, y
JV8:1g/ +F5 @ c N /S|?5 ,.O=,.30/ @@ 5O EV5Z:/ @ 8:10/+30EV5S9\8:9?/I,4365 >?N /I/2h < * N * > 10* <F@ 579?B 5 ,.365 -
>?N / N * @ *A3YM[O=M N / 8:1 @ <?N 3C*-c N / N * @ *A3+MlO=M N /[, y  O=,.30/210/[,0*A, > /2EV5Z=*-8S1XM25S9 > /D8 > ,./21.ZS/2B
*R
, @ 5 N-N cL/21.3 < 1 > 573C*A8:9?,+5710/H*A9f3C108=B < M[/2Bv3085Q,.O=,.30/ @ 573I5S9*A9?*A30*d5 N ,4365730/ 9?/25S1^3CEF/
,./2cV5S10573C1.* +Q8SR3  8 ,4365 >FN /K573.3C1C57M[3C8S10, y
 
Jo*A9?*A30/I/2,.M5ScL/ 30* @ /  p E?/X,.365 3C/H87R
5S9 < 9?,4365 >?N / N *-9?/25S1m,.O=,43C/ @ ]:8=/2,m3C8 *-9 e 9?*A3PO\57,
30* @ /^5ScFc?108f57M6E?/2,m*A9 e 9?*3PO F5H9?8:9 N *-9F/5S1 ,.O=,.30/ @  ,m,4365730/+M579]:8H3C8H*-9 e 9F*A3PO *-9 e 9?*A30/
30* @ / y
}:}
 
b EV578:,  ( 9F8:9 N *A9?/571g,.O=,.30/ @ M5S9 EV5Z:/ @ 8S10/IM28 @ c N *-M2573C/[B ,43C/25SBFO-P,4365730/ > /2EV5Z=*-8S1
30EV573
*A, 9?8S3 /[h < * N * > 10* <?@ 8:1 cL/21.*-8=B?*-M 8:,0M[* N-N 573C*A8:9 y ;k< M6E B?/l3C/[1 @ *-9?*A,.3C*AM 9?8S9.-PcL/21.*-8=B?*-M
> /2EV5Z=*-8S1i5S10/K10/lRj/21.10/2B\3C8 5S,iM6EV578:, y
p E?/ e 1.,.3+30E?10/[/8SR
3CEF/2,0/cFE?/29?8 @ /[9V5  * NANT> / /[9?M28 < 9 30/21./2B *-9`30E?/ N 5730/21q,.3 < BFOv87R OS/5S,43
M <FN 3 < 10/KBFO=9V5 @ *-M > /2E?5Z=*A8:10,q5S9?B  * NANw> /KB?*-,.M < ,.,0/2Ba*-9 @ 8:10/IB?/l365S* N , y
(^,  /3 9?8  | ,.O=,.30/ @ , 8SRic?EfO=,0*AM5 N *-9f3C/[10/[,.3 3PO=c?*AM5 NAN O EV5Z:/c?5S1C5 @ /[30/21., 5Sc?cL/5710*-9F]
*-9 3CEF/ ,.O=,43C/ @ /2h < 5 3C*-8S9?, y ( @ 8:1./D]:/29?/[1C5 N /,+kc?1./2,.,0*-8S98SRi5 9?8:9 N *-9?/25S1K,.O=,.30/ @ 365  *-9F]
/,+kc N *-M[*A3i5SM[M28 < 9 3Y8SR8:cL/21C5 3C*-9F]cV5S1C5 @ /l3C/21.,mM5S9 > /KRj8S1 @ <?N 573C/[B\5S,
 0/ )     *       ){} y 47*
 3q*-,i8SR 30/29 8SR c?105SM[30*-M25 N *-9f30/210/[,.3q3C8 ,.3 < BFO3CEF/ ,.8 N-< 30*-8:9,43C1 < M[3 < 10/ 8SR
5BFO=9V5 @ *-MK,4Ok,43C/ @
< 9?BF/21+Z75S10*-573C*A8:9`87R 30E?/2,./cV5S1C5 @ /l3C/21., y p E?/2,./ ,.8 N-< 3C*-8S9v,.301 < Ml3 < 1./ *A9?M NA< B?/[,) >?< 3K*-,+9?873
N * @ *3C/[Bv3C8 *+c?1.8:c /[1.30*-/2,X, < M6E 5S,X30E?/ 9 <F@ > /[1 87Rm/2h < * N * > 10*d5k|s,.365 > * N *A3POv87R 3CEF/ /2h < * N * > 10*-5F|
/,+k*A,.3C/[9?M2/ 8SR N * @ *3^MlOkM N /[,2| @ <?N 30*-c N / @ 8=B?/2,K8SR > /[EV5Z=*-8:1K5S9FB M6E?5S8:,  ? 6  y (,.*-]:9?* e M579 3
B?*w/[10/29FM2/ > /l3  /[/29 N *-9F/5S1^5S9?B 9?8:9 N *-9?/25S1^,4O=,.3C/ @ ,X*-,Y3CEV573I30E?/,08 N-< 30*-8:9,43C1 < M[3 < 10/D8SR 5
9?8:9 N *-9F/5S1 ,.O=,.30/ @ M25S9M6EV5S9?]S/ < 9?B?/[1m, @ 5 N-N c /[1.3 < 1 > 5 3C*-8S9?,g8SR3CEF/ @ 8=B?/ N cV5S105 @ /[3C/[10,m5 3
M2/[1.3C5S*-9 cV5S105 @ /l3C/[1iZ75 NA< /2, y  9a8S3CEF/21  8S10B?,[|w5D9?8:9 N *-9?/25S1g,4Ok,43C/ @ @ *-]:Ef3 > / S  c:_  Ic RUXYXZL
IQbS  R]TWX[flyQp EF/2,0/ M6EV5S9?]S/2, 5710/ M5 NAN /2B TWV Ic`_ R  iV ONQbS 579?B 30E?/ c?5S1C5 @ /[30/21IZ75 N-< / 5 3  EF*-M6E
3CEF/ ,4Ok,43C/ @ *A, ,43C1 < M[3 < 1C5 NAN O < 9?,.3C5 >?N / *-,\M25 N-N /2B 5 TWV Icd_ R   V ONQjhNRUX :f 8S1a5 TWV Ic`_ R  iV ONQ
:ONVYQ   y b 8 @ @ 8:9 N O ,0/[/29 > *AR < 1.M5730*-8:9/ +?5 @ c N /2,i*-9FM N-< B?/  5D,0* @ c N /I/2h < * N * > 1.* <?@ |=8:1 e +k/2B
cL8:*-9f3K573.3C105SM[308:1^]:*Z=*-9?]  5Ov3C8\5QcL/21.*-8=B?*-M 8:,0M[* NAN 5730*-8:9a5S9?B 5QcL/210*A8kBF*-M 5 303C105SM[308:1 @ *-]SE 3
} 
> /2M28 @ / < 9?,4365 >FN / 5S9?B > / 10/[c N 5SM[/2B > O 5iM6EV5S8S30*-M 573.3C1C57M[3C8S1 y _a8:10/ 10*A]:8:1.8 < ,5S9?B M28 @ c N /[3C/
B?/[,0M21.*-cF30*-8:9F, 8SRw3CE?/[,0/+M[8:9?M2/[cF3C, 5S,0,.8kM[*d5730/2B  *A3CE > *AR < 10M5 3C*-8S9 M25S9 > /YRj8 < 9?B *A9Q5 9 <?@H> /[1
8SR / +FM[/ NAN /29f3I30/,+=3 > 8k8 =,^, < M6E 5S, & < [9?/[30,08Z  ? 6  5S9?B G < M9S/[9?E?/2* @ /[1I5S9?B  8 N-@ /2,  4S  y
( > 10*A/[R*-9f3C1.8kB < M[30*-8:9  * N-N 5 N ,08 > /Ic?10/[,0/[9 30/2Bv*A9 b EV5ScF30/21Y y
Jo*A] < 10/H} y }  ; * @ c N /[,.3 > *AR < 1.M5730*-8:9?,
x *AR < 10M5 3C*-8S9 5S9V5 N O=,0*A,o*-,,0* @ c N OI3CE?/ ,.3 < BFO 8SR EF8  3CEF/g,08 NA< 3C*A8:9H,43C1 < M[3 < 10/g87Rw5Y9?8:9 N *-9.-
/571 BFO=9V5 @ *-Mq,.O=,43C/ @ M6EV5S9?]S/2,m5S, S/lO cV571C5 @ /[30/210, 5S10/qZ75S10*A/2B yp E?/+,.3C5S1.30*-9?] c 8S*-9f3 87R > * -
R < 1.M5730*-8:9 5S9V5 N O=,0*-,*A,T3PO=c?*AM5 NAN O+308Y*A9 ZS/2,43C*-]:573C/ 3CE?/ ,.3C5 > * N *A3PO^8SRV/2h < * N * > 10*-5m5S9?B N * @ *A3sMlO=M N /[,
 E?*AM6E 3CEF/ @ 8:,43 M[8 @ @ 8:9 > *AR < 1.M5730*-8:9?,K5710/ 5S,0,.8kM[*d5730/2B  *A30E y b 8:9?,0*AB?/21 5\M28:9f3C*A9 < 8 < , -
3C* @ /i9?8S9 N *A9?/5S1
,4O=,.3C/ @ *A9 r h y )4} y 4*  E?/21./ /*-, , @ 8k8S30E  *3CE 10/2,.c /[M[3 3C8 > 8S30E 30E?/^,4365730/
Z:/[M[308:1  5S9?B3CEF/ > *AR < 1.M5730*-8:9cV571C5 @ /[30/21+Z:/[M[308:1   y  R   *-,K5 aIL:fgcWTgONXZV _ /2h < * N * > 10* <?@
cL8:*-9f3  E?/21./5 N-N 30E?/`1./5 N cV5S143C, 87RI3CE?/a/2*-]S/29fZ75 N-< /[, 8SR^3CE?/ / 5SM28 > *d5S9 @ 573010* +  / )  9*
5S1./Q9?8:9.- 2/[108?| 30E?/29 5v, @ 5 NAN c /[1.3 < 1 > 5730*-8:9 *-9 30E?/ @ 8kB?/ N c?5S1C5 @ /[30/21.,  * NAN 9F8S3M6EV5S9F]:/
}54
J*-] < 1./ } y   (n8:*A9?M571/ @ 57c
3CEF/ h < 5 N *A3C573C*Z:/ > /2EV5Z=*-8:1i8SR3CE?/K,4Ok,43C/ @  V  f m5 EfO=c /[1 > 8 N *AMI/2h < * N * > 10* <F@ *-,i,43C1 < M[3 < 1C5 NAN O
,.3C5 >?N / yx *AR < 1.M5730*-8:9?,H8kM[M < 1  E?/[9 ,.8 @ /Q8SRq3CE?//[*-]:/[9 Z75 NA< /2,D57c?c?108:5SM6E3CE?/\* @ 5S]:*A9V5S14O
5 +k*-,X*-9 3CE?/ M28 @ c N /,+ c N 5S9?/ y p EF/ ,0* @ c N /2,43 > *AR < 1.M5730*-8:9F, 5710/Q57,0,08=M2*-573C/[B  *3CE5 ,0*A9?] N /
10/25 N /2*A]:/29fZ75 N-< / > /2M[8 @ *A9?] 2/21.8 )  
 *l|10/[Rj/[101./2B 308v5S, 5  ONXnTWV Ic`_ R  iV ONQ 8S1H5 cV5S*-1
8SRM[8 @ c N /,+ M28S9 z < ]f5730/+/2*A]:/29fZ75 NA< /2,gM[108:,.,0*A9?] 3CE?/^* @ 5S]:*-9?5S1.OD5 +F*A, )  
  $
	  	  *l|
10/lRj/21.10/2B308D5S, O %TWV Ccd_ R  iV ONQVy p E?/2,./X5S10/+30E?/ @ 8S,.3gM[8 @ @ 8:9 > *AR < 1.M5730*-8:9F,gc?10/[,0/[9 3q*A9
9?8:9 N *-9F/5S1 ,.O=,.30/ @ , y J 8 N B > *R < 10M2573C*A8:9?, < , < 5 N-N O 5S1./+3CE?/IM25 < ,0/I87R @H<?N 30*-c N /Y,43C/57BFO,.3C573C/[,
5S9?B EfO=,.30/210/[,0*A, > /2EV5Z=*-8S1 y 8:cFR > *R < 10M2573C*A8:9?,+5710/10/[,0cL8:9?,.* >?N /HRj8:1^30E?/ 5Sc?cL/5S105S9?M2/D579?B
B?*A,C5Sc?cL/571C5S9?M[/+8SRcL/21.*-8=B?*-Mq,08 NA< 3C*A8:9?, y (^9* N-N-< ,.3C10573C*Z:/i/,+F5 @ c N /+*-, ,0E?8  9\*-9J*-] < 1./ } y }:|
 E?/[10/ ,.3C5S9?B?,TRj8:1s3CE?/ > *R < 10M2573C*A8:9IcV5S105 @ /l3C/[12| 3CE?/  > 105S9?M6E *A9X30E?/ e 10,.3, <F> c N 873,4365S9FB?,
Rj8:1i3CE?/K3C105 z./2Ml3C8:14O 8SR
/2h < * N * > 10* <?@ ,.8 N-< 30*-8:9F,Y579?Ba30E?/ > 105S9?M6EvBF/29?8S30/2,q3CE?/H5 @ c N *A3 < B?/
3C105 z./2Ml3C8:14O8SRc /[10*A8kB?*AM+,08 N-< 30*-8:9?,m*A93CE?/K,0/[M28:9FBa, <?> c N 8S3 y
} ?
; * @ * N 5S1 > *AR < 1.M5730*-8:9F,+/,+k*-,43C,IRj8:1 N * @ *A3YM[O=M N /2, 5S,  / N-N y  8  /[Z:/[12|T3CE?/D,.3 < BFO 8SR N * @ *A3
M[O=M N /2, *-, @ 8:1./^M[8 @ c N *-M2573C/[B yop EF/^M28S9?M2/[cF3m8SR  ONVYQ_ RUcfM5R *-, *-9f3C1.8kB < M2/2B 3C8HR 5SM[* N *A365 3C/
3CEF*-,Y3C5S,! y ( nT8:*-9FM5S1/ @ 57c`/ /2Ml3C*Z:/ N O`301C5S9?,4Rj8:1 @ ,+5 N * @ *A3iMlO=M N /H8SR 5S9 * - B?* @ /29F,0*-8S9V5 N
M28S9 30*-9 < 8 < ,=- 30* @ / ,4O=,.3C/ @ 3085 e +k/2BcL8:*A9 3Y8SR 5S9 )* } * - B?* @ /29?,.*-8:9?5 N B?*-,.M21./[3C/ - 30* @ / ,4Ok, -
3C/ @&> O\*-9f3C/[]:1C5 3C*-9F] 3CE?/K,.O=,43C/ @ ,4365730/2,i8Z:/21Y5c /[10*A8kB\8SRT3C* @ /7|V5S,i,0E?8  9a*-9 Jo*-] < 10/ } y  y
; 3C5 > * N *A3PO 8SR 3CE?/ N * @ *A3qM[O=M N /D*-,+3CEF/29 B?/[30/21 @ *-9F/2B > O/,+F5 @ *-9?*A9?] 30E?/ @ 5S]S9?*A3 < B?/ 8SR 3CEF/
 X[O :f (M IX   VXZV fgcdS  E?*AM6EvM6EV5S105SM[30/21.*
2/X3CE?/ ,.3C5 > * N *A3PO87R 3CE?/ N *A9?/5S1.*
[/2Ban8:*A9?M5S1/ @ 5Sc y
p E?/[10/ 5 N  5O=,*-,5v,.*-9?] N /J N 8kh < /l3 @ <?N 3C*-c N *-/[1K8SR < 9?*A3PO @ 5S]:9?*3 < B?/ B < /Q3C8v30E?/Q3C105S9?, -
N 5 3C*-8S9V5 N *A9fZS5710*d579?M2/8SRq3CEF/a,.8 N-< 30*-8:9*A93C* @ / y p E?/ cL/210*A8kBF*-MQ,.8 N-< 30*-8:9*A,D,.365 >?N /\*ARq3CEF/
10/ @ 57*-9?*A9?]&*-6} J N 8=h < /[3 @ <?N 30*-c N *-/[10,K5S1./ *-9F,0*-BF/ 3CEF/ < 9?*3 M[*-10M N / y`x *R < 10M2573C*A8:9?,X8SR N * @ *A3
M[O=M N /2,H8kM[M < 1.,  E?/29 8:9F/ 8:1 @ 8:1./QJ N 8kh < /l3 @H<?N 30*-c N *-/21.,IM21.8:,0,./2,3CE?/ < 9?*3 M2*A10M N / y _a8:1./
*-9kRj8:1 @ 573C*A8:9 M25S9 > /IRj8 < 9FBa*A9  ? 6  y
  E?* N / > *R < 10M2573C*A8:9H3CEF/28:14O *-, 5+c 8  /21.R <FN 3C8=8 N Rj8:1 @ 8=B?/ N M6EV5S105SM[30/21.*
5 3C*-8S9~|f5S9V5 N O 3C*AM5 N
3C1./573 @ /[9f3 87R~c?EfO=,0*AM5 NAN O- > 57,0/2B @ 8=B?/ N , < , < 5 N-N O*-, *A9 301C5SMl365 >FN /mB < /q3C8K3CE?/qM28 @ c N /,+k*A3POH8SR
3CEF/ 9F8:9 N *A9?/571 @ 8=B?/ N /2h < 5730*-8:9?, y ( 9 <?@ > /218SRF,08SR 3  5S1./ cV57M9757]:/2,T*-9?M N-< BF*-9?]m(iW p >  7  |
U > b x  J  ?k?  5S9?B b > 2 p r 2 p  ? \  EV5Z:/ > /2/[9B?/[ZS/ N 8:c /[BRj8:1X9 <F@ /[10*-M25 N > *AR < 1.M5730*-8:9
5S9V5 N O=,0*A,^8SR N 8  - 8:10B?/[1^9?8S9 N *A9?/5S1 @ 8=B?/ N , y+x /[OS8:9?B 3CE?/ ,.* @ c N / > *AR < 10M5 3C*-8S9?, @ /29f30*-8:9?/[B
5 > 8Z:/S|V30E?/2,./ cV57M9757]:/2,Y5S10/IM25ScV5 >FN /K8SR N 8=M5730*-9?] @ 8:1./XM[8 @ c N / + > *R < 10M2573C*A8:9?,m5S9FB > *R < 1=-
M5 3C*-8S9?,+5S,.,08=M2*-573C/[B  *A3CE @ 8:1./ 3CE?5S98:9?/ > *AR < 1.M5730*-8:9acV5S1C5 @ /l3C/21., y 2 <F@ /[10*-M25 NT> *AR < 1.M5 -
3C*A8:9v579V5 N O=,.*-,q*-9fZ:8 N Z:/[,+5S9v*3C/[1C5730*AZ:/Xc?1.8kM[/2B < 1./  9?8  9 5S, _`ONQ   VYQ!bR   V ONQTy Jo*-1.,.3^5 ,.3C5 >?N /
,.30/5SBkO - ,.3C573C/ 8S1^cL/210*A8kBF*-MK,08 NA< 3C*A8:9\Rj8:1+5 cV5S1.30*-M <?N 5S1i,./[3I8SR cV5S1C5 @ /l3C/21qZ75 N-< /[,Y*A, N 8kM2573C/[B
} 
> ODBFO=9V5 @ *-Mm,.* @ <?N 573C*A8:9 yp E?/[9 8:9?/i8SR 3CE?/icV571C5 @ /[30/210, *A, Z75S1.*-/[BD308X5 N-N 8  3CEF/qM[8:9f3C*A9 < /2B
M5 N M <FN 5730*-8:9a8SR ,08 NA< 3C*A8:9?,I5S,K5 R < 9?M[30*-8:98SR 30E?*-, > *AR < 1.M5730*-8:9vc?5S1C5 @ /[30/21 y (g3K/25SM6E *A3C/[1C5 -
3C*A8:9~|F5D,43C/[ca*A9Q3CE?/ > *R < 10M2573C*A8:9QcV5S105 @ /[3C/[1m*-,g3C5 S/[9`5S9FBa5c?1./2B?*AM[308:1=- M28:1.10/2Ml3C8:1 @ /[30E?8=B
*-, < 30* N *
2/[B3C8 N 8=M5730/i30E?/q9?/  ,.8 N-< 30*-8:9 yop E?/q,.30/2cQ,.*
2/q8SRw/5SM6E *A3C/[1C5730*-8:9D*A, M[8:9f3C1.8 N-N /2B > O
5\M28:9fZ:/[10]:/[9?M2/ M21.*A3C/[10*-5 yp E?/Dc?108=M2/[B < 1./ *A,I10/2cL/5 3C/2B < 9f3C* N 5\BF/2,0*A10/[B 105S9?]:/D8SR cV5S1C5 @ -
/[30/21IZ75 N-< /2,IEV5S, > /2/[9 /lZS5 N-< 5730/2B yp EF/210/lRj8:10/7|M[8:9f3C*A9 < 573C*A8:9 M5S9 c?1.8 Z=*AB?/ 5   M28 @ c N /l3C/ 
c?*AM[3 < 10/K8SRT3CE?/K9?8:9 N *-9F/5S1gBkOk9?5 @ *AM > /[EV5Z=*-8:1 y
p E?/Q1./2, <FN 3C,X8SRg30E?/ M[8:9f3C*A9 < 573C*A8:9 M25 N M <?N 5 3C*-8S9?,I3POkcF*-M5 N-N O5S10/ c?10/[,0/[9 30/2B5S, 5 > *R < 1=-
M5 3C*-8S9vB?*d57]:1C5 @  EF/210/ 30E?/,08 N-< 30*-8:9a,.3C1 < M[3 < 10/87R 53S/[O @ 8=B?/ N Z75S1.*d5 >?N / *A,^,.E?8  9 57,I5
R < 9?Ml3C*A8:9`8SR3CE?/ > *AR < 10M5 3C*-8S9 c?5S1C5 @ /[30/21 y ; *-9?M[/H5 > *AR < 10M5 3C*-8S9 BF*d5S]:105 @ c?1.8Zk*AB?/2,^5DZS/214O
M28S9?M2*A,0/ 5S9?B M28 @ c N /[30/B?/2,.M210*AcF3C*A8:9 8SR 3CE?/,4Ok,43C/ @%> /2E?5Z=*A8:12|s*3I*-,I*AB?/5 N Rj8:1IM28 @ cV5S1.*-9?]
@ 8kB?/ N c?1./2B?*AM[30*-8:9?,+308\/,+kc /[10* @ /[9 3C5 N-N O`8 > ,0/[1.Z:/[B > /2EV5Z=*-8S1 y (Y,K,0/[ZS/2105 N M5S,./ ,43 < BF*-/2,K*A9
b EV5Sck3C/21   * N-N * NAN-< ,43C1C5 3C/S| > *AR < 10M5 3C*-8S95S9V5 N O=,0*A, *-, @ < M6E @ 8S10/Q/w/[M[3C*Z:/\5S9FB/  M2*A/29f3
Rj8:1g9F8:9 N *A9?/571 ,4Ok,43C/ @ ,iBFO=9V5 @ *-M^5S9V5 N O=,0*-, 3CEV579Q3CE?/+301C5SB?*3C*A8:9V5 N  5O 8SR < ,0*A9?] 8:cL/29 N 8k8Sc
,0* @ <?N 573C*A8:9?, y ( N 3CEF8 < ]:E3CEF/ 3C5S,!8SRYR <?N-N *-9fZ:/[,.3C*A]f5730*-8:9 8SR @ 5S9fO M[8 @ c N /,+,.O=,.30/ @ , *A,
1C5710/ N O c 8:,.,0* >?N /7| cV571.3C*-5 N  9?8  N /2BF]:/ 8SR
30E?/ > *R < 10M2573C*A8:9`BF*d5S]:105 @ ,.30* NAN M25S9vc?1.8Zk*AB?/ ZS/214O
* @ cL8:1.3C5S9f3m*-9FRj8S1 @ 573C*A8:9 8:9\3CEF/ > /2E?5Z=*A8:1m8SRT3CE?/K,.O=,43C/ @> /2*A9?],.3 < B?*-/[B y
    
    %  
         
    
)^O=9V5 @ *-M @ 8=B?/ N , 8SRLE?*A]:EB?* @ /29F,0*-8S9D5S10/m9?873
1C5S1./m*-9,43 < BFO 8SRLM6E?/ @ *-M25 N ,.O=,43C/ @ , y   EF/29
5 e 10,43cF10*-9FM2*-c N / @ 8kBF/ N M28S9?,0*A,.3C,8SRFcV5S143C*d5 N B?* /21./29f3C*-5 N /[h < 573C*A8:9?, ) n ) r *l|*3*-,s/2,.,0/[9 30*d5 NAN O
}56
*-9 e 9?*A30/,- B?* @ /29?,.*-8:9?5 N y (^M[M < 10573C/ B?*-,.M21./[3C*5730*-8:987R 3CEF/2,0/ @ 8kB?/ N ,  * N-N < , < 5 NAN O`10/2, <?N 3X*A9
@ 8kB?/ N ,m8SRoZ:/214O E?*-]:E\B?* @ /[9?,0*A8:9 y p E?/H9 <?@H> /[1Y8SR >I) r ,q*-,i8SR 30/29 *-9\3CE?/X8:1.B?/21q8SRg}   |
 E?/[10/ *`,4365S9FB?, Rj8:1 3CE?/+9 <?@H> /[1g8SRs*A9?B?/2cL/29FB?/29f3mZ75S10*-5 >?N /2, *-9 30E?/In ) r @ 8=B?/ N    y
p E?/
@ 8kB?/ N ,0*2/ 9?8S3X8:9 N OvB?105 @ 573C*AM5 NAN O *-9?M[10/25S,0/[, M[8 @ c < 365730*-8:9?5 N M28S,.3 >?< 3H5 N ,.8Rj10/2h < /[9f3 N O
@ 5 S/ 30E?/ @ 8=B?/ N * NAN -PM[8:9?B?*3C*A8:9?/2Ba5S9?B *-9f30108=B < M2/9 <?@ /21.*-M25 N /21.108:1.,IB < 1.*-9?]\*-9f30/2]:10573C*A8:9 y
r Z:/[9 30E?8 < ]SE`M < 1010/[9f3KM28 @ c < 30/21i3C/2M6EF9?8 N 8S]SOv5 N-N 8  Rj8:1q30E?/ 1.8 < 3C*A9?/X,0* @H<?N 5730*-8:9\8SR , < M6E
,.O=,43C/ @ ,2|9?8S9 N *A9?/5S1qBFO=9V5 @ *-M 5S9V5 N Ok,.*-,^5S9?BM28S9 30108 NAN /[1^B?/[,0*-]S9 > 5S,0/[B 8:9, < M6E R <?NAN ,.M5 N /
@ 8kB?/ N ,5S10/ c?1C57M[3C*AM5 NAN O^* @ c 8:,.,0* >?N / y JV8:143 < 9?573C/ N O:| 3CE?/ N 8:9F] - 30/21 @ BFO=9V5 @ *-M2,8SR @ 8:,.3oE?*-]SE
B?* @ /[9?,0*A8:9V5 N ,4Ok,43C/ @ ,I5710/X/ /2M[30*AZS/ N O N 8  - B?* @ /29?,.*-8:9?5 N y' 9fZ:/2,43C*A]f573C*A8:9v8SRo3CE?/ ,0cL/2M[301 <?@
8SR~30E?/ N *-9?/25S10*2/[B 8Sc /[1C57308:1 87Rs, < M6E\5X9?8:9 N *-9?/25S1 ,.O=,.30/ @  * NAN *-9?B?*AM5730/^5XM N /5S1 ,0/[cV5S10573C*A8:9
8SRY/2*A]:/29fZ75 N-< /2,D*-93CEF/ M[8 @ c N / +,0c?5SM2/  ? 4  yp EF/ @ 5S9fO   R 57,.3 @ 8=B?/[,  M28:1.10/[,0cL8:9?B?*A9?]
3C8 3CE?8S,0/ /[*-]:/[9fZS5 N-< /[,XR 5S1X5  5O Rj108 @ 3CE?/ * @ 5S]:*A9V5S1.Ov5 +k*-,K*-9 3CE?/ 10*A]:Ef3HE?5 N R c N 5S9F/  * N-N
10/ N 5 +QZ:/214O 1C5Sc?*AB N OQ5S9?B\3CE?/X10/ N /lZS579 3q,4Ok,43C/ @ BkOk9?5 @ *AM > /[EV5Zk*A8:1  * NAN~> /KB?8 @ *A9V573C/[B > O
3CEF/   , N 8  @ 8kB?/[,  5S,.,08=M2*d5 3C/2B  *3CE3CEF/8S3CE?/[1I/2*A]:/29fZ75 N-< /2, yHp E?/21./[Rj8:1./S|s3CE?/ N 8:9?] 30/21 @
BFO=9V5 @ *-M[, 8SRw3CE?/^R <FN-N ,0M25 N / @ 8=B?/ N M[8 <?N B > /Y10/[c?10/[,0/29f30/2B > O 5 , @ 5 N-N ,0/l3m8SR0>I) r , y GI/28 -
@ /[3C1.*-M25 N-N O:| 3CE?/I3C105S9?,.*-/29f3q,.O=,43C/ @ 301C5 z./[M[3C8S1.O  * N-N M[8:9fZ:/21.]:/KZ:/214O h < *-M9 N OQ308 5 @ 5S9?*Rj8 N B
8SRk3CE?/ ,C5 @ / B?* @ /29?,.*-8:9X5S,3CEF/ 9 <?@ > /21T8SRV, N 8  @ 8=B?/2, yop E?/ c?1C57M[3C*AM2/ 8SR?9F8:9 N *A9?/571 @ 8=B?/ N
8:1.B?/21 10/[B < Ml3C*-8S9 *A, > 5S,0*AM5 NAN OX3C8X/,+kc N 8S*A3
3CEF/i30* @ /,- ,0M5 N /m,0/[cV5S10573C*A8:9D8SRw30E?/i,.O=,.30/ @@ 8=B?/[,
5S9?BQ308D5Sc?c?1.8 +F* @ 5 3C/Y30E?/ N 8:9?] - 3C/21 @> /[EV5Zk*A8:1 > OQ5 ,.O=,.30/ @ 8SR @H< M6E, @ 5 N-N /21 B?* @ /29F,0*-8S9
M28S9?,0*A,.3C*A9?]K8SRw30E?/i, N 8  @ 8=B?/2,
8S9 N O y p E?/Y5SM2M < 1C5SMlOD8SRw30E?/i10/[B < M2/[B.-P8S10B?/[1 @ 8kBF/ N ) ; >X_ *
M579 > /KM6E?/2M97/2Bv*A9\Z75S1.*-8 < ,  5O=, y
} \
_`5S9fO 9?8:9 N *-9?/25S1 @ 8=B?/ N 1./2B < M[3C*A8:9 30/2M6E?9F*-h < /2,oEV5Z:/ > /2/[9 c?108Sc 8:,./2B *-9 30E?/ N *A30/210573 < 1./ y
_a8:,43^87Ro3CEF/2,0/ @ /[3CEF8kB?,qM579 > / M2573C/[]:8:1.*
2/[Ba*A9f3C8D3CE?1./2/X]:108 < c?,  ) V * @ /[3CEF8kB?, > 5S,./2Ba8:9
c?1.8:c /[1 8S1.3CEF8:]:8:9V5 N B?/2M[8 @ cL8:,.*A3C*A8:9 ) n >I) * 4]\   ) VYV * @ /[30E?8kBF, > 57,0/2B 8:95ScFc?108 +k* @ 573C/
*-9F/21.30*d5 N @ 579?*ARj8 N B?, )j(  _ * @\ T5S9?B%) VYVYV * @ /[30E?8=B?, > 5S,./2B`8S9 > 5 N 5S9FM2/2B301 < 9?M2573C*A8:9  ? 8  y
p E?/in >I) @ /l3CE?8=B  5S,
8:1.*-]:*A9V5 N-N O^cF108:cL8:,0/[B > On/25S10,.8:9	 6]\ F5S9?BEV5S, > /[/29DcL8:c <?N 5S1=-
*
[/2B > O U <?@ N /[O 5S9?B873CE?/[10,  4]\ LRj8:1 3CE?/+,43 < BkOQ8SRsBkOk9?5 @ *AM5 N Rj/5 3 < 1./2,g*A9QM28 @ c N /,+  < *AB
 V8  , y _a8S10/X10/2M[/29f3 N O:| n >K) EV5S,iRj8 < 9?B 3C8 > /KZ:/214O , < M[M2/2,.,.R <?N *-9 ,08 N *-B?,q5S9?Ba,.301 < Ml3 < 1./2,
 4]\  |V* @ 5S]:/+c?1.8kM[/2,.,0*-9F] @\ ? T5S9FB 30E?/KB?/2,.*-]:9 8SR M[8:9f3C1.8 N-N /210,gRj8S1in ) r ,4O=,.3C/ @ , @\ 4  y' 3q*A,
5 N ,08 =9F8  9v5S,^/ @ c?*A10*AM5 N 8S1.3CEF8:]:8:9V5 N /2*-]S/29FR < 9FM[3C*A8:9?, ) r >IJ *l| &K5S1.E < 9?/29.- U 8 /[ZS/H/,+kcV579.-
,0*A8:9 ) & U r * |c?10*A9?M2*AcV5 N M28 @ cL8:9?/[9 3H5S9V5 N O=,0*A,3) n b ( *l|sR 5SMl3C8:1 5S9V5 N O=,0*-,[|o579?B 308S365 N - N /5S,43 -
,0h < 5710/2, /2,.30* @ 573C*A8:9 *-9D3CE?/ N *A30/210573 < 1./ y p EF/ > 5S,.*-Mq*-B?/25 < 9FB?/21.9?/5730EQ3CE?/^n >K) @ /l3CE?8=B *A,
3C8X/,+=301C5SMl3g5I,0/l3 87R~] N 8 > 5 N?> 5S,0*A, R < 9?M[30*-8:9?, )j* y / y | 3CE?/ r >IJo,9* 3CE?1.8 < ]:E ,.3C573C*A,.30*-M5 N 5S9V5 N O=,0*-,
) /[,0,./29f3C*-5 N-N O n b ( *I8SRg/ +k30/29?,.*AZS/Q/ @ c?*-1.*-M25 N BV5 365%) ,0* @ <?N 573C*A8:98:1X5SM[3 < 5 N c?1.8kM[/2,0,XBV573C5* y
p E?/ > 5S,.*-,mR < 9?Ml3C*-8S9 ,./[3Y*-,m3CEF/29 < ,0/[B`*-9a5c?108 z./2M[30*-8:9 c?1.8kM[/2B < 1./3) < , < 5 N-N O 3CEF/ GK5 N /[1! *-9
 /2*-]SE 30/2B 10/[,0*-B < 5 N c?1.8 z./2Ml3C*A8:9*o8SRL3CE?/gR <FN-N?@ 8kBF/ N yTp E?/qn b ( 5Sc?c?1.8f5SM6ED/29?, < 10/[, 30EV573
3CEF/
n >I) @ /l3CE?8=B`*A,^8:cF30* @ 5 N *-9 3CE?/ ,0/[9?,0/ 30EV573^30E?/H/ @ cF*-10*AM5 N /[*-]:/[9FR < 9?Ml3C*A8:9v,0/l3  * N-N M5Sc -
3 < 10/Y5S, @ < M6E 87Rw3CEF/q,4O=,.3C/ @   /29?/[10]SO H5S, cL8:,.,0* >FN /m]:*Z:/29 3CE?/i9 <?@ > /21 8SR > 5S,0*A,
R < 9?M[30*-8:9F,
10/l365S*A9?/2B*A9v3CE?/D, <?> ,0c?5SM2/ y b N /25S1 N Oa30E?/21./ *A,I5 3C105SB?/ -P8  > /l3  /[/29 30E?//,+=30/29f3X8SR @ 8=B?/ N
10/[B < Ml3C*-8S9`5S9FB\30E?/Xh < 5 N *3PO 8SR3CE?/K1./2B < M[/2B.- 8:10BF/21 @ 8=B?/ N  E?*-M6E EV5Z:/K3C8 > /XBF/[3C/[1 @ *-9?/[B
M57,0/ > O\M5S,./ y
}58
; *-9FM2/Q3CEF/\n >I) @ /[3CEF8kB*A,H3C87365 NAN O > 5S,./2B 8:9/ @ c?*A10*-M25 N BV57365k| 3CE?/M[8 N-N /2M[30*-8:9 8SRY5
10/[c?10/[,0/[9 3C573C*Z:/XBV573C5D,./[3q*-, 3CE?/[9aM[1 < M[*d5 N Rj8S1g3CE?/I, < M2M[/2,0,Y8SRo5Sc?c N Ok*A9?]H30E?*-, @ /[30E?8kB y
p E?/
BV573C5a/[9?,0/ @ >?N / *-,K3CEF/ ,.3C5S1.30*-9?] cL8:*-9f3KRj8:1KRj8:1 @ *-9?]30E?/ 1./2B < M2/2B -PB?* @ /[9?,0*A8:9V5 N , <F> ,0cV57M2/
8:9f3C8  E?*-M6E 30E?/v8:1.*-]:*A9V5 N ,4365730/`,.cV5SM2/`*-, cF108 z./[M[3C/[B > O 30E?/GK5 N /[1! *-9c?1.8kM[/2B < 1./ y ( N-N
BFO=9V5 @ *-M[,i8:1.30E?8:]:8:9?5 N 3C8D3CEF*-,i, <?> ,0cV5SM[/ 5S1./K9?/2] N /2Ml3C/2B < 9?B?/[1q30E?/X5S,0, <?@ cF3C*A8:9 30EV573i3CEF/
10/[, <?N 3C*A9?] /21.108:1  * N-NL> /+, @ 5 N-N y$ 9\5SBFB?*A30*-8:9 308 3CE?/^9?/2M[/2,0,.*A3POQRj8S1m5 N 5S1.]:/^,.cV5730*-8S30/ @ c 8:105 N
BV573C5 ,0/l3|F30E?/21./K5S10/+9F8 R cFV ONcFV M[8 @ c?10/[E?/29?,.*AZS/I] < *-BF/ N *A9?/2, Rj8:1g]:/[9?/210573C*A8:9Q8SR5 , < *A3C5 >?N /
/29F,0/ @H>?N /KRj108 @  EF*-M6Ea30E?/X/ @ c?*-1.*-M5 N~> 5S,.*-,iR < 9?M[30*-8:9F,  * N-N~> / / +=3C1C57M[3C/[B y (c 8S30/29f3C*-5 N-N O
10/[c?10/[,0/[9 3C573C*Z:/Q/[9?,0/ @ >?N / M25S9 > / 8 > 365S*A9?/2B > O M28 @ > *-9?*A9?]\,0cV5730*-8S30/ @ c 8S1C5 N @ 8S30*-8:9?,K5 3
,0/lZ:/[1C5 N Z75 NA< /2, 8SR S/[O 8:cL/21C5 3C*-9F]cV5S105 @ /l3C/[10,  }  | @ * +F*A9?] 301C5S9F,0*-/[9f3C, Rj1.8 @ BF* /210/[9f3
*-9F*A3C*-5 N M28:9?BF*A3C*A8:9?,+BF*-,.3010* >?< 3C/[B 1C5S9?BF8 @ N Ov57108 < 9FB 1./ N /[Z75S9f3K10/[]:*-8:9F,I8SR 30E?/Dc?EV5S,./D,0cV5SM[/
  8 k5S9?B M28 NAN /2Ml3C*A9?]i10/2,.c 8S9?,0/[,o3C8qc /[1.3 < 1 > 5 3C*-8S9H8SR?5SM[3 < 573C8S10,Rj108 @ 30E?/2*A1T9F8 @ *A9V5 N ,./[3030*-9?]S,
 6  y ;i/2B < M2/[B.-P8:1.B?/21 @ 8=B?/ N ,^8 > 3C5S*-9F/2B`Rj1.8 @ , < M6E BV573C5Q,0/[3+*-,^/ +kc /[M[3C/[B 9F8S3I8:9 N O\3C8 > /
M57cV5 >?N / 87R^M25ScF3 < 10*-9F] 30E?/\,0E?8:143 - 3C/21 @ 5S9?B N 8:9F] - 30* @ / BFO=9V5 @ *-M[,8SR^30E?/\,.O=,.30/ @ ,2| >?< 3
5 N ,08D3C8Q57M2M28 < 9f3^Rj8:1i3CE?/ / /2Ml3+8SR @ 8=B?/ N cV5S105 @ /[3C/[10,Y5S9?Ba*-9?c < 3C,^8S9a3CEF/H,.O=,43C/ @ ,.3C573C/[,
*-9FB?*-1./2M[3 N O  \ 4  y
(^9 VYQfgc   ViRUX:M5RUQ:V  ONX *A,
B?/ e 9?/2B 5S, 5I, @ 8k873CE e 9?*3C/ -PB?* @ /[9?,0*A8:9V5 N *-9fZ75S1.*d5S9f3 @ 5S9?*Rj8 N B
 E?*AM6E / +FcL8:9?/[9f3C*d5 N-N O`573.3C1C57M[3C,K5 N-N 8S1 > *3C,+*A9v3CE?/D*-9 e 9?*A30/,- B?* @ /29?,.*-8:9?5 N c?EV5S,./ ,.cV5SM[/ 579?B
3CE < ,IM[8:9f365S*A9?,^30E?/] N 8 > 5 N 5730301C5SMl3C8:1  ? k| ? 4  yKp E?//,+k*A,.3C/[9?M2/D8SR *A9?/2143C*-5 N@ 5S9?*Rj8 N BF,YEV57,
> /2/29`/2,.3C5 >?N *-,0EF/2BaRj8S1 @ 5S9fO\B?*A,0,0*AcV5730*AZ:/ n ) r ,.O=,.30/ @ y< 8  /lZ:/[12| 30E?/21./H*A,Y9?8 3CE?/[8:1.O308
c?1.8 Z=*AB?/Y/ +kc N *AM2*A3 ,.8 N-< 30*-8:9F, 87Rw3CEF/Y*A9?/2143C*d5 NV@ 5S9F*ARj8 N B?, y  9 8:1.B?/21 3C8 * @ c N / @ /[9f3 *A3 M28 @ c < -
}
365 3C*-8S9V5 N-N O:| 5S9 5Sc?c?1.85+k* @ 5730*-8:9K*A,9?/[M2/[,0,C571.O y
p EF/210/ 5S10/ 3  8^M5730/2]:8:1.*-/[,8SRV5Sc?c?1.85+k* @ 5730*-8:9
,0M6EF/ @ /2,H*A9 30E?/ N *A30/210573 < 1./  30E?8:,0/ 5Sc?cF108 +k* @ 573C/ 53C1 < / *A9?/2143C*-5 N @ 5S9?*ARj8 N B   4k|:  579?B
3CEF8:,0/D5ScFc?108 +k* @ 573C*A9?] 30E?/] N 8 > 5 N 5730301C5SMl3C8:1   ? | ?   yHp E?/ @ 5S9?*Rj8 N Ba*-9/[*A3CEF/21+M25S,0/ 5S1./
10/lRj/21.10/2B 3C8v57, R cdO kVYM5R   f5VYQfgc iViRUX M5RUQ:V  ONX )j(  _ * y  9 3CE?/ N 573.3C/[1 57c?c?108:5SM6E~| (  _a,
M579 > / < ,./2B /[Z:/[9 *R 5S9 *-9?/[1.3C*-5 NT@ 5S9F*ARj8 N B`B?8=/2,I9?873K/,+k*-,43 y (Y9?8S30E?/21K5SBkZS579 3C5S]:/8SR 3CEF/
(  _ @ /[3CEF8kB*A,+3CEV573^3CE?/D/2*A]:/29kR < 9?M[30*-8:9F,IM5S9 ]:/[9?/2105 N-N O > /B?/21.*AZS/2B 5S9V5 N O=30*-M25 N-N ORj108 @
3CEF/ N *A9?/571mB?* /21./29f3C*-5 N 8:cL/21C5 3C8:1q8SRo30E?/ n ) r ,4Ok,43C/ @ | 3CE < ,I5ZS8:*-B?*A9?]D3CE?/X9?/2/[Bv8SR 57M2M < -
1C5 3C/^BF*-,0M[10/l3C*
2573C*A8:9 5S, *A9 3CEF/In >K) @ /l3CE?8=B y p E?/^/2*-]S/29FR < 9FM[3C*A8:9?, 5S10/Y8SR 3C/[9Q*-9 3CE?/qRj8:1 @
,0* @ * N 5S1 3C8 5 JV8 < 1.*-/21m,./21.*-/2, ymp E?/H(  _'*-,m30E?/29v8 > 365S*A9?/2B > O\3C1 < 9?M5730*-9?]D3CEF/ /[*-]:/[9FR < 9?M -
3C*A8:9,0/l3 < ,0*A9?]DM2/[1.3657*-9\c?108 z./2M[30*-8:9 @ /[30E?8=B?, y >+9?/KB?*A,C5SBFZ75S9f3C5S]:/+8SRT3CEF*-, @ /[30E?8kB\*A, 3CEV5 3
3CEF/ ,.O=,.30/ @ @ *A]:Ef3YE?5ZS/ @ <?N 3C*-c N /K*-9?/[1.30*d5 Ns@ 5S9?*Rj8 N B?,q5S9FB`3CE?/H/2*-]S/29FR < 9FM[3C*A8:9v,./[3 @ *-]SE 3
9?8S3 > /Y8ScF3C* @ 5 N y _`5S9fO 10/2,./5S1.M6E?/21., EV5ZS/^M28S9 e 1 @ /2B 3CEV5 3 579 (  _ > 5S,./2B @ 8=B?/ NV< , < 5 NAN O
10/[h < *-1./2,i,0*A]:9?* e M5S9f3 N O @ 8:10/ > 5S,0*A,gR < 9?M[30*-8:9F,i30EV5S9 n >I) > 5S,./ @ 8=B?/ N  \k|:\ 4  y
( ,./[Z:/[10/ N * @ *A3C573C*A8:9v8SR (  _ 5S9FBn >K) > 5S,0/[B @ /[3CEF8kB?,X*-,K3CE?573 30E?/ *A9?c < 3=-P8 < 3Cc < 3
> /2EV5Z=*-8:1 8SRg30E?/Q,.O=,43C/ @ *-,X9?8S3 365 7/29*-9f308v5SM[M28 < 9f32|  E?*-M6E @ 5 S/[, 30E?/Q10/[B < M[/2B.- 8:10B?/[1
@ 8kB?/ NwN /2,0,i5 303C105SM[30*AZS/+Rj8:1gM28S9 30108 N c < 10cL8:,./ y p E?*-, N * @ *A3C573C*A8:9D*-9f3C1.*-] < /2, 30E?/I,.3 < BFO8SRT3CEF/
> 5 N 5S9?M[/+3C1 < 9?M5730*-8:9 @ /[30E?8kB y
p E?/ @ /[30E?8=B 8SR > 5 N 579?M2/\3C1 < 9?M5 3C*-8S9Rj8:1 @ 8kB?/ N 10/[B < M[30*-8:9 8SR N *-9?/25S1D,.O=,.30/ @ ,  5S,
c?1.8:c 8S,0/2B > O _a8=8:1./  6: w5S9?B *-, 9?8  5  / N-N -PB?/lZ:/ N 8:cL/2B 5S9?BQ,4365S9?B?5S10B @ /[30E?8=B 8SR @ 8=B?/ N
10/[B < Ml3C*-8S9  8]\  y JV8:1 N *-9?/25S1I,.O=,.30/ @ ,2|T3CE?*A, @ /[30E?8=B 8:9 N O1./2h < *-1./2, @ 5 3C10* +vM[8 @ c < 365 3C*-8S9
5S9?BEV5S, > /2/29, < M2M2/[,0,4R <?N-N O < ,0/2B *-9 M28S9 30108 N BF/2,0*A]:9 yp E?/ < ,0/ 8SR > 5 N 5S9FM2/3C1 < 9?M5 3C*-8S9
S
@ /[3CEF8kB Rj8:1K9?8:9 N *-9?/25S1K,.O=,.30/ @ EV5S, 5730301C5SMl3C/2B @ 8:1./ 573030/29f3C*A8:9 ,.*-9?M[/ ; EF/210cL/29 \k}S|\S  y
JV8:1 9F8:9 N *A9?/571 ,4Ok,43C/ @ ,[| @ 8:,.3 @ /l3CE?8=B?, *A9 3CEF/ N *A30/210573 < 1./a1./2h < *A10/2, 3CE?/vM[8 @ c < 365 3C*-8S9
8SRI/[9?/21.]SOR < 9?M[30*-8:9F,  E?*AM6E *-, B?*  M <?N 3 < 9?B?/[1 @ 8:,.3 ,0*3 < 5 3C*-8S9?,  674  y!U 5 N-N f eRUX   ? 8 
c?1.8:c 8S,0/2Bv5 BV573C5 - > 57,0/2Bv5Sc?c?1.8f5SM6E  E?*AM6EvM28 @ > *-9F/2,Y30E?/ Rj/2573 < 10/2,Y8SR n >I) @ /l3CE?8=Bv579?B
> 5 N 5S9?M[/H3C1 < 9?M5 3C*-8S9 yKp E?//2,.,0/29FM2/ 8SR 3CE?/[*-1 @ /[30E?8=B*-,^308M28 @ c < 30/H3CE?/ fgM VYcFV _ RUX _`ONQ 
 ic`ONXYX R]TWVYXZV  iL  c RUMeViRUQ 579?B fgM VYcgV _ RUXOUTgS)fgcFhNR]TWVYXZV   L  c RUMeViRUQ < ,0*A9?]BV573C5Rj1.8 @ ,.* @ <FN 5730*-8:9
8:1\/,+kcL/21.* @ /29f3|^30E?/21./ > O 3C8M28:9F,.3C1 < M[3`5S9 5Sc?c?1.85+k* @ 5730/ > 5 N 5S9?M2/[B!1./5 N *
2573C*A8:9 y p E?*A,
5Sc?cF108f5SM6E 5Z:8:*AB?,3CE?/\M[8 @ c < 365730*-8:987R^/[9?/21.]SOR < 9?Ml3C*A8:9?, 5S9?B 10/[h < *-1./2, 8:9 N O ,.3C5S9?BV5S1.B
@ 573C1.* + 8:c /[1C5730*-8:9F, y
p E?/ S/lO5SBFZ75S9f365S]S/8SR > 5 N 5S9FM2/Q3C1 < 9?M2573C*A8:9 @ /l3CE?8=B?,8Z:/[1 n >I) 5S9?B (  _ > 5S,./2B
@ /[3CEF8kBD*-, 30EV573 *3
365 7/2, /,+kc N *AM2*3 5SM2M[8 < 9f3 8SRw30E?/i* @ cV5SMl3 Rj108 @ *-9?c < 3C, 8:93CEF/q,4O=,.3C/ @ BFO-
9V5 @ *-M > /2EV5Z=*-8:1., yp E?/21./[Rj8:1./ 3CE?/ 10/[, <?N 3C*-9F]^10/[B < M[/2B.- 8:10B?/[1 @ 8kB?/ N *-, 5 >?N / 3C8Yc?10/[,0/214Z:/m3CEF/
*-9Fc < 3 - 8 < 30c < 3m1./ N 5 3C*-8S9?,0E?*Ac8SR3CE?/K8:1.*-]:*A9V5 N ,.O=,.30/ @ y' 8  /lZ:/[12| 3CE?/ > 5 N 5S9?M[/2B3C1 < 9?M5 3C*-8S9
@ /[3CEF8kB *-,I9?873 8ScF3C* @ 5 N y J < 1.30E?/21 @ 8:10/7|Rj8S1XEF*-]:E 8:1.B?/21X,.O=,.30/ @ ,2|T3CE?/ * NAN -PM[8:9?B?*3C*A8:9?*-9F]
8SRs30E?/YR <?NAN @ 8=B?/ N 8SR 30/29Q1./2, <?N 30,g*-9 1C5S97- B?/ e M[*-/[9 3g/ @ c?*-1.*-M5 N ]:1C5 @ *d579?,  E?*-M6E @ 5 S/[, 3CEF/
> 5 N 5S9?M[/2B3C1 < 9?M5 3C*-8S9 @ /[30E?8=B < 9?* @ c N / @ /[9f365 >?N / y
        
              
         
             
 
         
x *A8kM6E?/ @ *AM5 N 1./5SMl3C8:1., M25S9 > /YZ=*-/  /[B\5S, E?*-]:E N OM[8 @ c N /,+ BkOk9?5 @ *AMY,4O=,.3C/ @ , y p E?/^*A9 301C5 -
M2/ N-NA<?N 5S15S9?BD/ +k301C5SM[/ NAN-<?N 5S1o/[9 Z=*A108:9 @ /29f30, 5S10/mM[8 @ cF10*-,./2B8SR @ 5S9fOHM6EF/ @ *-M5 N M28 @ cL8:9?/[9 30,
5S9?B /57M6E M[/ N-N EV5S, < 9?*Ah < / cF108:cL/2143C*-/[, y (10*A]:8:1.8 < , @ /2M6EV579?*-,43C*-M @ 8=B?/ N 57M2M28 < 9f3C*-9F]\Rj8S1
> 8S3CE 30E?/2,./IM28 @ c N /,+k*A30*-/2, *-,  9?8  9a57,m5H,.301 < Ml3 < 1./2B 5S9?B,./2]:1./2]f5 3C/2B @ 8=B?/ N  }k|?Sk|D\ 6  y
;k< M6E @ 8kBF/ N ,HM28:9?,.*-,438SRqM28 < c N /[B,0/[30,D8SRicV5S143C*d5 N B?*w/[10/[9 30*d5 N /2h < 5730*-8:9F,5S9?B 8:1.B?*-9V571.O
B?*w/[10/29f30*d5 N /2h < 5730*-8:9F, y  9 5SBFB?*A30*-8:9\3C8 > /2*A9?]QB?*  M <?N 3Y308 Rj8:1 @H<?N 5730/S| 3CE?/[,0/ @ 8kBF/ N ,Y5S1./
9?8S3g5 @ /29V5 >FN /i3C8 ,4Ok,43C/ @ 5730*-M^5S9V5 N Ok,.*-, B < /^308H3CEF/2*-1 M28 @ c N /,+k*A3PO y ; * @ c N * e /[B @ 8=B?/ N , M25S9
> /YB?/lZ:/ N 8:cL/2BQ/[*A30E?/21 > O 9F/2] N /2M[30*-9?]K3CEF/Y*A9 301C5SM[/ NAN-<?N 5S1 M6E?/ @ *AM5 N ,.301 < Ml3 < 1./ ) < 9?,.301 < Ml3 < 1./2B
,0/[]:10/[]f5730/2B @ 8=B?/ N ,9*  }S}:|
k}S| 4f  8:1 > O9?/[] N /[M[30*-9?]vEF/[3C/[108:]S/29?/[*A3PO8SRi30E?/QM2/ N-N cL8:c <FN 5 -
3C*A8:9 ) ,43C1 < M[3 < 10/2B < 9?,./2]:1./2]f5730/2B @ 8=B?/ N ,9*  } ? | ? =| 6:  y p EF/ ,.* @ c N /[,.3 @ 8kB?/ N ,K5S1./ > 8S30E
< 9?,43C1 < M[3 < 10/[B5S9?B < 9?,./2]:1./2]f5730/2B  }58  y  R 30E?/D*-9f3C105SM2/ N-N-<FN 5S1Y/29fZ=*-108S9 @ /[9f3 M25S9 > /DM6EV5S1 -
5SMl3C/21.*
[/2B > O 5Rj/  M210*3C*AM5 N ZS5710*d5 >?N /[, ? =| 6:  |T30E?/29 ,.301 < Ml3 < 1./2B < 9?,0/[]:10/[]f573C/[B @ 8kBF/ N ,
) N * 7/ < 9?,.301 < Ml3 < 1./2B < 9?,0/[]:10/[]f573C/[B @ 8kBF/ N , *HM28:9F,0*-,43 8SR+5 10/25S,08S9V5 >?N O, @ 5 N-N 9 <?@ > /21D8SR
9?8:9 N *-9F/5S1+8S10B?*A9V5S1.OaB?*w/[10/29f30*d5 N /2h < 5730*-8:9?, y ;k< M6E @ 8kB?/ N ,I5710/  / N-N , < *3C/2B Rj8:1+1.*-]:8S108 < ,
5S9V5 N O=,0*A, y
k}
:
p E?10/[/ < 9F,0/2]S10/2]:573C/[B @ 8kB?/ N ,m8SRoB?* /21./29f3qM2/ N-N M <FN 3 < 10/2,Y5S1./X,43 < BF*-/2Ba*-93CEF*-,iM6EV5ScF30/21 y
Jo*A10,.3 3CEF/+,.301 < Ml3 < 1./2B @ 8kB?/ N 8SR  O > 1.*-B?8 @ 5 M[/ NAN , c?108:cL8:,./2B > OG < 5S1.B?*d5X5S9?B M28 -  8:1 S/[10,
 S I*A, M[8:9?,.*-B?/[10/2B y p EF*-, @ 5 @ @ 5 N *-5S9 M[/ NAN M <?N 3 < 1./ *-,10/[c 8S1.3C/[B 308 /,+kE?* > *A3 @ <?N 3C*Ac N /
,.30/5SBkOa,4365730/2, < 9?B?/[1^M[/21.3C5S*-9 8:cL/210573C*A9?]DM28:9?BF*A3C*A8:9?,   6F|878  y p EF/HM[O > /21.9?/[30*-M @ 8=B?/ N *-9?]
cV5S105SB?*A] @ < ,./2B\3C8D10/[c?108=B < M[/X30E?*-, > /2E?5Z=*A8:1m*-9fZ:8 N Z:/[,q30E?/ @ 5 +F* @ *5730*-8:9 8SRM2/ N-N ]:1.8  30E
Z=*d5 M28 @ c /l3C*3C*-8S9 > /[3  /2/[9 5 N 3C/[109V5 3C*AZS/ c?573CE  5O=,  E?*AM6E < 3C* N *2/ 5acV57*-1X8SRiM28 @ c N / @ /29.-
36571.O 5S9FB cV571.3C*-5 N-N O , <?> ,43C*3 < 3C5 >?N /\, <?> ,.301C5730/2, y (^9 < 9?,43C1 < M[3 < 10/[B @ 8=B?/ N c?108:cL8:,./2B > O
_aM U / N-N 5S9 5S9?B M[8 -  8:1 S/21.,  k\ KRj8:1\M[8:9f3C*-9 < 8 < , Rj/[1 @ /29f365 3C*-8S9 87RH3CEF/ @ *-M[108=8:10]f579?*-, @
KLNMPONMPONQRNSoMPOUTWVYXZV[S *-,g,43 < B?*A/2B9?/ +=3 y b 8:9f3C*A9 < 8 < ,mM <FN 3 < 10/2, 8SR3CE?*A, @ *-M21.8k8S10]f5S9F*-, @ / + -
E?* > *A3H8:,0M[* N-N 573C8S1.O > /2EV5Z=*-8:1  E?*-M6E5SBFZS/21.,0/ N O5  /2Ml3D/[30EV5S9?8 N c?108=B < Ml3C*AZ=*3PO5S9FB10/57M[3C8S1
8:cL/2105 > * N *A3PO y p E?*A, > /2EV5Z=*-8S1Y*A,qM25ScF3 < 10/[Bv*-9 3CE?/ @ 8=B?/ NT> O *-9f30108=B < M2*A9?] 5 BFO=9V5 @ *AM ,.c / -
M2* e M ]S108  3CE10573C/  E?*-M6E 5SM[M28 < 9 30,HRj8:1X3CE?/Q*A9?E?* > *A308:1.O/w/[M[387Rm3CE?/Qc?5S,.3H/[3CE?5S9?8 N 1C5730/
8SRXM6EV5S9F]:/8:9 30E?/M < 1.10/[9 3\,4365730/8SRI3CEF/10/57M[3C8S1 y p E?/ N 57,.3 @ 8=B?/ N *-9fZ:/[,.30*-]f5730/2B *-, 5
,.301 < Ml3 < 1./2B @ 8kB?/ N cF108:cL8:,0/[B > O / 8:9F/2,m5S9FB &I8 @ c?5 N 5  ?   Rj8S1 3CEF/^O:/25S,.3 ^ RI_`_`abRUcdONMeL]_`f`S
_`fgcdfgh)V[SgViRIf:y b 8:9f30*-9 < 8 < ,KM <?N 3 < 10/[,I8SR 3CE?*A, @ *AM21.8k8:1.]f5S9?*A, @ EV5ZS/ > /[/29 ,0E?8  9 3C8/,+kE?* > *A3
M28 @ c N /,+ BFO=9V5 @ *-M > /[EV5Z=*-8:1 3CEV573 *-9?M N-< BF/2, 30E?/+, < B?B?/[9a57c?c /25S1C579?M2/I579?BB?*-,05Sc?cL/5S105S9?M[/
8SRw, < ,4365S*A9?/2B 8:,0M[* N-N 573C*A8:9?,  6 ? |C\ 8k| 8:  y p EF/YMlO > /21.9?/[30*-M @ 8=B?/ N 10/2cF108=B < M2/[, 30E?*-, > /2EV5Z=*-8S1
3CEF108 < ]SEQ3CE?/IM[8 @ cL/[30*A30*-8:9 8SR3CE?1./2/ @ /[3C5 > 8 N *-MqcV5730E  5O=,m3CEV573m5S10/ < 3C* N *
[/2B 308 @ 5 +F* @ *2/
3CEF/XM[/ NAN ]:108  30Ea10573C/ y
p 105S9?,.*-/29f3 > *A8:10/25SM[308:1 @ 8=B?/ N ,o8SR 30/29D5S1./g/[Z75 NA< 573C/[B > O M[8 @ c?5S10*A9?]^/ +FcL/21.* @ /29f365 N BV573C5
5S9?B @ 8=B?/ N ,.* @ <?N 573C*A8:910/[, <?N 3C, y   E?* N / BFO=9V5 @ *-M ,0* @ <?N 5 3C*-8S9 *A,H5\Z:/[1.O < ,0/lR <?N 308k8 N Rj8S1
 4
@ 8kB?/ N Z75 N *ABV5730*-8:9~|7,0/lZ:/2105 NLN * @ *A3C573C*A8:9?,TM5S9 > /q*AB?/29f30* e /[B  ) V *
*3 *-,
*A9?/  M2*A/29f3 5S9?B c 873C/29 -
3C*-5 N-N Ov*A9?M28:9FM N-< ,0*AZS/S| /[,0cL/2M[*d5 NAN O  E?/[93CE?/ @ 8=B?/ N cL8:,0,./2,.,0/2,, N 8  BFO=9V5 @ *-M @ 8kB?/[, <) VYV *
*A3+*-,+9?/[M2/[,0,C5710* N Ov*A9?M28 @ c N /[3C/ ,0*A9?M2/8:9 N O`5 N * @ *A30/2Ba9 <F@ > /[1I8SR ,0* @ <?N 5 3C*-8S9 30/2,.30,KM5S9 > /
cL/21.Rj8S1 @ /2B 5S9?B * @ cL8:1.3C5S9f3 BFO=9V5 @ *AM > /[EV5Zk*A8:10, @ 5O9?8738 > ,./21.ZS/2B q5S9FB) VYVYV *H*A3HB?8k/[,
9?8S3+/5S,.* N O\1./[ZS/5 N 30E?/ @ 8kBF/ N M6E?5S1C5SMl3C/[10*-,43C*AM2,Y30EV573 N /5SBa3C8QM[/21.3C5S*-9BkOk9?5 @ *AM > /2EV5Z=*-8S10, y
p E?/[10/[Rj8S10/S|VBkOk9?5 @ *AM^,.* @ <?N 573C*A8:9 ,0E?8 <FN B9?8S3 > /+Z=*-/  /[B 5S,g3CE?/^8:9 N O 3C8=8 N Rj8:1g/lZS5 N-< 5730*-9?]
3C105S9?,.*-/29f3 > *A8:10/25SM[308:1 @ 8kB?/ N , y
p E?/qc < 10cL8:,./Y8SR 3CE?*A,
M6EV5ScF30/21 *-,
3C8KB?/ @ 8S9?,.301C5730/i30EV573 > *R < 10M2573C*A8:9 5S9V5 N Ok,.*-,
*A, 5XcL8  -
/214R <?N 3C8=8 N Rj8:1X/[Z75 N-< 573C*A9?]3C1C579?,0*A/29f3 @ 8kBF/ N ,K8SRgM28:9f3C*A9 < 8 < , > *-8:1./5SMl3C8:1 yp E?/ 8 > z./2Ml3C*AZS/
8SR > *R < 10M2573C*A8:9 30E?/28:14OQ*A, 3C8M6E?5S1C5SMl3C/[10*
[/IM6EV5S9?]S/2,m*-9Q30E?/+h < 5 N *A3C573C*Z:/^BkOk9?5 @ *AM > /2EV5Z=*-8S1
8SR 5 9?8:9 N *-9?/25S1i,.O=,.30/ @ 5S,<S/[OacV5S105 @ /[3C/[10,Y5S10/KZ75S10*A/2B ymp EF/ @ 8kB?/ N /2h < 5730*-8:9?,^5S10/ < ,./2B
3C8 N 8=M5730/Y,43C/57BFO-P,.3C573C/I,.8 N-< 3C*-8S9?,2|=c /[10*A8kB?*AMi,08 NA< 3C*A8:9?,g579?B > *R < 10M2573C*A8:9 cL8:*-9f30,  E?/[10/+3CEF/
h < 5 N *A365 3C*AZS/BFO=9V5 @ *-M > /2EV5Z=*-8S1XM6E?5S9?]:/[, yQx *AR < 1.M5730*-8:9 5S9?5 N O=,0*A,KM5S9 > / @ < M6E @ 8:10//lR -
Rj/2Ml3C*Z:/ 30EV5S9 ,0* @ c N Ov*-9f30/2]:10573C*A9?]3CE?/ @ 8=B?/ N /[h < 573C*A8:9?,X8Z:/21 3C* @ /D5S9?B M28 @ cV5S1.*-9?]\3CEF/
3C105S9?,.*-/29f3
1./2,.c 8:9F,0/2,
308I/,+kc /[10* @ /[9 3C5 N B?57365 y  9?,.30/5SB 5   M[8 @ c N /l3C/ ^c?*-Ml3 < 1./g8SR 3CE?/ @ 8=B?/ N
> /2EV5Z=*-8:1o*-,
8 > 3C5S*-9F/2B*-9 30E?/gRj8:1 @ 8SR 5 > *R < 10M2573C*A8:9HB?*-5S]:105 @ yTp E?*A,
B?*d5S]S1C5 @ M579 > / < ,./2B
3C8XB?/l3C/21 @ *A9?/i*AR 3CE?/ @ 8=B?/ N , < cFc 8:143C, 3CE?/q,.30/5SBFO- ,.365 3C/Y5S9?B BkOk9?5 @ *AM > /[EV5Zk*A8:1 8 > ,./21.ZS/2B
/,+kcL/21.* @ /29f365 NAN O y  3i5 N ,08 M25S9\] < *-BF/^3CE?/IBF/2,0*A]:98SRT/,+kcL/21.* @ /29f3C,i5S* @ /[B573gZ75 N *-BV5 3C*-9F] < 9 -
/,+kcL/2Ml3C/2B @ 8kB?/ N c?1./2B?*AM[30*-8:9?, y 2 <?@ /[10*AM5 Nk> *AR < 1.M5730*-8:9 cV5SM9 5S]:/[, B?/[ZS/ N 8Sc /[B > O 5K9 <?@H> /[1
8SR
1./2,./5S1.M6E?/21.,  7F| ?k? | ? \  @ 5 S/ > *R < 10M2573C*A8:9`579V5 N O=,.*-,i8SR N 8  - 8:10BF/21i9?8:9 N *-9?/25S1m,.O=,43C/ @ ,
10/25S,08S9V5 >?N O,0* @ c N / y
 ?
 3^*A,i* @ c 8:14365S9f3g308 9F8S3C/K3CEV5 3^5D9 <?@ > /21q8SR 873CE?/[1q*A9fZ:/2,43C*A]f573C8S10,iEV5Z:/H5Sc?c N *-/2B > *R < 1=-
M5 3C*-8S9a579V5 N O=,.*-,g3C8 M28S9 30*-9 < 8 < , > *A8:10/25SM[308:1 @ 8kB?/ N , }S|L 4k|6fk|876 -8SR3CE?/[,0/X,.3 < B?*-/[,qRj8=M < ,
8:9 30E?/mBFO=9V5 @ *-M[,
8SR 3  8 @ *-M21.8 > *-5 N c 8:c <?N 5730*-8:9F,oM28 @ cL/[30*-9?]^Rj8S1
5+M28 @ @ 8:9 1C5 3C/ N * @ *A3C*A9?]
, <F> ,.301C5730/	 k| 4F| ? F| 6 6  y  9 @ 8:,43+,.3 < B?*A/2,^30E?/8 > z./[M[3C*Z:/ *A,^3C8 c?108Z=*-B?/ 5 Z:/214OvB?/l365S* N /[B
M6EV5S105SM[30/21.*
5 3C*-8S9 87Rw3CEF/ @ 8kBF/ NV> /2EV5Z=*-8:1  *3CE @ *A9?* @ 5 N M28 @ cV5S1.*-,08S9D308H5Z75S* N 5 >?N / / +FcL/21 -
* @ /29f3C5 N BV573C5 y p E?/q8 > z./[M[30*AZ:/q8SR ,.3 < BFOD*-9D3CEF*-,
M6EV5Sck3C/21 *-, 9?87365 >?N O B?*w/[10/[9 3 y
p E?*-, ,43 < BFO
*-,
M[8:9?M[/2109F/2B cF10* @ 5S1.* N O  *3CED3CE?/ < ,0/q8SR > *AR < 1.M5730*-8:9D5S9?5 N O=,0*A,oRj8:1 Z75 N *-BV5730*-8:9H8SR 301C5S9F,0*-/[9f3
> *A8:10/25SM[308:1 @ 8=B?/ N , yHp E?/DM28 @ cV5S1.*-,08S98SR cFE O=,.*-M5 N-N O @ /25S9?*A9?]SR <?N@ 8=B?/ No> /[EV5Zk*A8:1  *A30E
/,+kcL/21.* @ /29f365 N B?57365*-,K/ @ c?E?5S,0*2/2B 1C5 3CE?/[1K30EV5S9 M573C5 N 8S]:*-9?]Q5 N-N cL8:,.,0* >FN / @ 8kB?/ N > /2EV5Z-
*-8S10, y (!,.* @ * N 571
5Sc?c?1.8f5SM6EQE?5S, > /2/[9Qc < 1., < /[B > O / 8:9?/[,g5S9FB &I8 @ c?5 N 5 ?   3C8 B?/[30/21 @ *-9F/
< 9 9?8  9\cV5S105 @ /[3C/[10,g*A9 30E?/2*A1 M[O > /21.9?/[30*-M+O:/25S,.3 @ 8=B?/ N y p E?/+cF10/2,./29f3iM28S9 3010* >?< 3C*A8:9QM25S9
> /qZ=*-/  /[B5S, 5S9 /,+=3C/[9?,0*A8:9 8SR 3CE?/ > *R < 10M2573C*A8:9D,.3 < B?*-/[, 8:9 < 9?,43C1 < M[3 < 10/2BM[/ NAN c 8:c <?N 5730*-8:9
> 5 N 5S9?M[/ @ 8=B?/ N ,gRj8:1mM28S9 30*-9 < 8 < ,iOS/5S,43 > *-8:1./5SMl3C8:1., 8f  y
p E?/+1./ @ 5S*-9?BF/21 87R~3CE?*A, M6EV57cF3C/[1g*-, 8:10]f579?*
[/2BQ57, Rj8 N-N 8  , y x 5S,0*AM^M28S9?M2/[cF3C,g87R > *AR < 1.M5 -
3C*A8:93CE?/[8:1.O5S9?Ba5S9\*-9f3C1.8kB < M[3C*A8:9Q3C8D3CEF/ > *AR < 1.M5730*-8:9cV57M9757]:/K(iW p > 5S1./Kc?10/[,0/29f30/2Bv*A9
; /[M[3C*A8:9  y  yqp E?/ BFO=9V5 @ *AM > /2EV5Z=*-8:1^5S9?B > *AR < 1.M5730*-8:9a5S9V5 N O=,0*-,Y8SR 30E?/57Rj8:1./ @ /29f3C*A8:9?/[B
> *A8:10/25SM[308:1 @ 8kBF/ N ,H5S10/ B?*-,.M < ,.,0/2B*-9 ; /2M[30*-8:9F,D y 4 F y  y (&, <?@ @ 5S14O5S9FBM28:9?M N-< ,.*-8:9F,
5S1./XcF10/2,./29f3C/[B`*A9 ; /2M[30*-8:9` y 6 y
    "          
 
( 9F8:9 N *A9?/571qBkOk9?5 @ *AMK,.O=,.30/ @ BF* /210,iRj108 @ 5 N *A9?/5S1iBFO=9V5 @ *AM ,4Ok,43C/ @ *A9a3CE?573^*3C,qh < 5 N -
*A3C573C*Z:/Dc?1.8:c /[1.30*-/2,XM579M6EV5S9?]S/ < 9?BF/21H, @ 5 N-N cL/21.3 < 1 > 573C*A8:9?,X8SRg3CEF/ @ 8kBF/ N cV5S105 @ /l3C/[10, y
:
p E?/[,0/ cF108:cL/2143C*-/[,I*-9?M N-< BF/D30E?/D9 <?@ > /21K8SRg/[h < * N * > 1.*d5F| ,.365 > * N *A3POv87R 30E?/D/2h < * N * > 1.*d5F|w/,+k*-, -
3C/[9?M2/ 8SR N * @ *3IM[O=M N /2,[| @ <?N 3C*-c N / @ 8kB?/[,H8SR > /[EV5Zk*A8:1 579?BM6EV5S8S,  ? 6  y`x / N 8  *-, 5 ZS/214O
> 1.*-/[R~*-9f3C1.8kB < M[3C*A8:9 308 > *R < 10M2573C*A8:9 5S9V5 N Ok,.*-, y p E?/^30/,+=3 > 8k8  > O & < 29?/l3C,.8 Z  ? 6  c?108Z=*-B?/[,
@ 8:10/KM28 @ c N /[30/XBF/2,0M[10*AcF3C*A8:9?,i8SRo30E?/2,./HM[8:9?M2/[cF3C, y ( > *AR < 1.M5730*-8:9\*-,i*A9 30108=B < M[/2BaRj8S1 @ 5 N-N O
5S,mRj8 NAN 8  , y
 
	Dp  8aBkOk9?5 @ *AM5 N ,.O=,43C/ @     5S9FB 
     5S1./ M5 NAN /[B







p  8 308:c 8 N 8:]:*AM5 NAN O/[h < *AZ75 N /29f3K,.O=,.30/ @ ,KEV5Z:/3CE?/D,05 @ /Hh < 5 N *365730*AZ:/HBFO=9V5 @ *-M > /2EV5Z=*-8S1
*-930E?/K,0/29F,0/K3CEV573i30E?/[OM25S9 > / @ 5Sc?cL/2B3C8D/57M6E`8S30E?/21 y
 
	 p E?/ 57c?c /25S1C579?M2/v87RH5 308:cL8 N 8:]S*-M5 N-N O 9?8:9 -P/2h < *Z75 N /[9 3Qc?EV5S,./c 8:143C105S*A3
< 9?BF/21mZ75S10*-573C*A8:98SRo5Dc?5S1C5 @ /[30/21m*A,mM5 NAN /2B 5 TWV Ic`_ R  iV ONQTy
x *AR < 10M5 3C*-8S9 5S9?5 N O=,0*A, *A, 30E?/^,43 < BFO 8SRE?8  30E?/^h < 5 N *A3C573C*Z:/qc?108:cL/2143C*A/2, 8SRT5 9?8S9 N *A9?/5S1
BFO=9V5 @ *-MH,.O=,.30/ @ M6EV579?]:/D5S, 7/[Oc?5S1C5 @ /[30/21.,I5S10/ Z75S1.*-/[B y b 8:9?,.*-B?/[1K5QM28:9f3C*A9 < 8 < , - 3C* @ /
9?8:9 N *-9F/5S1g,4O=,.3C/ @ B?/2cL/29?BF*-9?]D8:9a5cV5S1C5 @ /l3C/21gZS/2Ml3C8:1   
 / )     *       )  y }5*
 E?/[10/ /D*-,T, @ 8k873CE  *A3CE 10/[,0cL/2M[33C8 > 8S30E 30E?/ ,4365730/ ZS/2M[308:1  579?B 30E?/ > *R < 10M2573C*A8:9XcV5S1C5 @ -
/[30/21mZ:/[M[308:1   y  R  Y*A,i5DEfO=cL/21 > 8 N *-M+/[h < * N * > 10* <?@ c 8:*A9f3  E?/21./X5 N-N 3CE?/K10/25 N cV571.3C,i8SRT3CEF/
/2*A]:/29fZ75 NA< /2,i8SRT3CE?/ / 5SM[8 > *-5S9 @ 573010* +  / )   *m5S10/I9F8:9.- [/21.8?|?3CE?/[9v5, @ 5 NAN c /[1.3 < 1 > 5 3C*-8S9
*-9 3CE?/ @ 8=B?/ N cV571C5 @ /[30/210,  * NAN 9F8S3gM6EV579?]:/^30E?/^h < 5 N *A3C573C*Z:/ > /[EV5Zk*A8:1 87R~3CE?/^,.O=,.30/ @  V  f 
 6
5KE O=cL/21 > 8 N *-Mi/2h < * N * > 10* <?@ *A, ,43C1 < M[3 < 1C5 NAN O,4365 >FN / y x *AR < 1.M5730*-8:9F,
8kM[M < 1  E?/29 ,08 @ /i8SR~3CEF/
/2*A]:/29fZ75 NA< /2,Y5Sc?c?1.8f5SM6E\3CE?/X* @ 5S]:*A9V5S14OQ5 +k*A,Y*A9\30E?/XM28 @ c N / +\c N 5S9?/ y p E?/H,.* @ c N /[,.3 > *R < 1=-
M5 3C*-8S9?, 5710/Y5S,0,.8kM[*d5730/2B  *3CE 5 ,0*A9?] N /q1./5 N /[*-]:/[9 Z75 NA< / > /[M28 @ *-9?] [/2108 )  
  * 8S1 5XcV5S*-1
8SRM[8 @ c N /,+ M28S9 z < ]f5730/+/2*A]:/29fZ75 NA< /2,gM[108:,.,0*A9?] 3CE?/^* @ 5S]:*-9?5S1.OD5 +F*A, )  
  $
	  	  * y
 
	 mp E?/ > *R < 10M2573C*A8:9  E?/[10/   
 !D*-,mM25 N-N /2B\5  ONX > *R < 10M2573C*A8:9 y
 
	 ^p EF/ > *R < 10M2573C*A8:9  E?/21./   
    $
	  	  D*-,iM5 NAN /[Ba5  O  > *AR < 1.M5 -
3C*A8:9 y
p E?/[,0/5S1./ 30E?/ @ 8:,43 M[8 @ @ 8:9 > *R < 10M2573C*A8:9?,Dc?10/[,0/[9 3Q*-99?8:9 N *-9?/25S1D,.O=,.30/ @ , y J 8 N B > * -
R < 1.M5730*-8:9?, < , < 5 NAN O5710/3CE?/ M5 < ,0/ 8SR @H<?N 30*-c N /H,.30/5SBkO ,4365730/2, 5S9?B EfOk,43C/[10/2,.*-, > /[EV5Zk*A8:1 y
 8ScFR > *AR < 1.M5730*-8:9?,i5710/I10/[,0cL8:9?,.* >?N /+Rj8:1g3CE?/X5ScFc /25S1C5S9FM2/X5S9?B B?*-,05Sc?cL/5S105S9?M[/X87RocL/21.*-8=B?*-M
,08 N-< 30*-8:9?, y
  E?* N / > *R < 10M2573C*A8:9H3CEF/28:14O *-, 5+c 8  /21.R <FN 3C8=8 N Rj8:1 @ 8=B?/ N M6EV5S105SM[30/21.*
5 3C*-8S9~|f5S9V5 N O 3C*AM5 N
3C1./573 @ /[9f3 87R~c?EfO=,0*AM5 NAN O- > 57,0/2B @ 8=B?/ N , < , < 5 N-N O*-, *A9 301C5SMl365 >FN /mB < /q3C8K3CE?/qM28 @ c N /,+k*A3POH8SR
3CEF/ 9F8:9 N *A9?/571 @ 8=B?/ N /2h < 5730*-8:9?, y ( 9 <?@ > /218SRF,08SR 3  5S1./ cV57M9757]:/2,T*-9?M N-< BF*-9?]m(iW p >  7  |
U > b x  J  ?k?  5S9?B b > 2 p r 2 p  ? \  EV5Z:/ > /2/[9B?/[ZS/ N 8:c /[BRj8:1X9 <F@ /[10*-M25 N > *AR < 1.M5730*-8:9
5S9V5 N O=,0*A,^8SR N 8  - 8:10B?/[1^9?8S9 N *A9?/5S1 @ 8kB?/ N , y 2 <?@ /21.*-M25 N> *AR < 1.M5730*-8:9`5S9V5 N Ok,.*-,Y*-9fZ:8 N Z:/[,K5S9
*A30/210573C*Z:/c?1.8kM[/2B < 1./=9F8  9 5S, _`ONQ  iVYQ!DR  iV ONQy J*-10,43X5,.365 >?N /,43C/57BFO-P,.3C573C/ 8:1IcL/21.*-8=B?*-M
,08 N-< 30*-8:9 Rj8:1+5 c?5S1.30*-M <FN 5S1q,0/l3K8SR cV5S105 @ /l3C/[1YZ75 N-< /2,^*A, N 8kM2573C/[B > OvBFO=9V5 @ *-M ,0* @ <?N 5 3C*-8S9 y
p E?/[9 8:9F/
8SRk30E?/
cV5S105 @ /[3C/[10,s*A,~ZS5710*-/[B+3C8q5 NAN 8  3CE?/ M[8:9f3C*-9 < /[B M25 N M <?N 5 3C*-8S9^8SRk,08 NA< 3C*A8:9?,s57,
5XR < 9?M[30*-8:9 8SRw30E?*-, > *AR < 10M5 3C*-8S9 cV571C5 @ /[30/21 y (g3 /25SM6EQ*A30/210573C*A8:9~| 5 ,43C/[c*-9D3CE?/ > *AR < 1.M5730*-8:9
cV5S105 @ /[3C/[1K*-,I365 7/29 5S9?B5\c?1./2B?*AM[3C8S1=-PM[8:101./2Ml3C8:1 @ /[3CEF8kB *-, < 30* N *2/[B 308 N 8kM2573C/ 30E?/ 9?/ 
k\
,08 N-< 30*-8:9 yp E?/+,43C/2c ,0*
[/^8SR~/5SM6E*3C/210573C*A8:9 *-, M28:9f3C1.8 N-N /2B > O 5HM[8:9fZ:/[10]:/[9?M2/IM[10*A30/21.*d5 yp E?/
c?1.8kM[/2B < 1./I*-, 10/2cL/5 3C/2B < 9f30* N 5 B?/2,.*-10/[B\1C5S9?]S/+8SRcV5S105 @ /[3C/[1 Z75 NA< /2,gE?5S, > /2/29\/lZS5 N-< 5730/2B y
p E?/[10/[Rj8S10/S|VM[8:9f3C*A9 < 573C*A8:9M5S9\c?1.8Zk*AB?/K5   M28 @ c N /[30/ c?*AM[3 < 10/I8SR3CEF/I9?8:9 N *-9?/25S1gBFO=9V5 @ *-M
> /2EV5Z=*-8:1 y
p E?/I10/[, <?N 3C,m8SRs30E?/+M[8:9f3C*-9 < 5 3C*-8S9QM5 N M <?N 573C*A8:9?, 3PO=c?*-M25 N-N O 5710/+c?1./2,./29f3C/[B`5S,g5 > *AR < 1.M5 -
3C*A8:9`BF*d5S]:105 @  E?/[10/H30E?/ > /2E?5Z=*A8:1^8SR
5 S/lO @ 8kBF/ N Z75S10*-5 >?N /K*A,Y,.E?8  9 5S,+5DR < 9?M[30*-8:9a8SR
3CEF/ > *AR < 1.M5730*-8:9cV571C5 @ /[30/21 yop E?/Y,43C/25SBFO-P,4365730/^5S9FB cL/21.*-8=B?*-Mm,.8 N-< 3C*-8S9?,
5S1./ @ 5Sc?cL/2B *-9f308
3CEF*-,^3  8 -PBF* @ /29?,.*-8:9V5 N ,.cV5SM[/ y (^,IM28 @ cV5710/2Bv308QBFO=9V5 @ *-MH,0* @H<?N 5730*-8:9w| 5 S/[O5SBFZ75S9f365S]S/
8SRoM28:9f3C*A9 < 573C*A8:9\*-,m3CE?573 < 9?,.3C5 >?N / 57,  / NAN 5S,i,.365 >?N /K,08 N-< 30*-8:9?,mM25S9 > / N 8=M5730/2B y x /[M5 < ,0/
*A3 c?108Z=*-BF/2,q5HZ:/[1.OQM[8:9?M[*-,0/K579?B\M28 @ c N /l3C/+BF/2,0M[10*AcF3C*A8:98SRs3CEF/I,.O=,.30/ @> /2EV5Z=*-8:1[|?5 > *R < 1=-
M5 3C*-8S9 B?*-5S]:1C5 @ *-, *-B?/25 N Rj8:1 M[8 @ cV5S10*A9?] @ 8=B?/ N c?1./2B?*AM[3C*A8:9?, 3C8 / +kc /[10* @ /29f3C5 N-N O8 > ,./21.ZS/2B
> /2EV5Z=*-8:1 y JV8:1m/ +F5 @ c N /S|?30E?/K1C5S9F]:/K8SR @ 8kBF/ N cV5S105 @ /[3C/[1gZ75 N-< /[,m3CEV573q, < c?cL8:1.3 @ <?N 3C*Ac N /
,.30/5SBkO ,4365730/2,H8S1 cL/21.*-8=B?*-MD,08 N-< 30*-8:9?,XM579 > / B?/l3C/21 @ *A9?/2B yap E?*A,H5 N-N 8  , 5 @ 8:10/ @ /5S9.-
*-9F]SR <?N 5S9V5 N O=,0*A, 87R5 9?8S9 N *A9?/5S1 @ 8=B?/ N 3CE?5S9 *A, cL8:,.,0* >FN /  *A3CE BFO=9V5 @ *-Mq,0* @ <?N 573C*A8:9D5 N 8S9?/ y
 9 3CE?/\9?/ +k3 3CEF10/2/ ,0/[M[30*-8:9?,[| 30E?/ 5Sc?c N *-M5 > * N *A3PO 8SR > *AR < 1.M5730*-8:9 579V5 N O=,.*-, 3C8 M[8:9f3C*-9 < 8 < ,
> *A8:10/25SM[308:1 @ 8=B?/ N ,g*A,mB?/ @ 8:9?,43C1C5 3C/2B\Z=*d5 3CEF10/2/K/ +?5 @ c N /I,.O=,.30/ @ , y
p E?/`(iW p >M28:9f30*-9 < 5730*-8:9cV5SM9 5S]:/ B?/lZ:/ N 8:cL/2B > O )+8=/2B?/ N 5S9?B M[8 -  8:1 S/21.,  S i*A,
cL/210E?5Sc?,+3CEF/ @ 8:,43  *-BF/ N O < ,./2B 9 <?@ /[10*AM5 N> *AR < 1.M5730*-8:9aM28=B?/ y (iW p >M5S9 cL/214Rj8:1 @ > * -
R < 1.M5730*-8:9 5S9V5 N O=,0*A,X87Rg9?8:9 N *-9F/5S1I,4Ok,43C/ @ , B?/2,.M210* > /[B > O 5 N ]S/ > 105S*-M /[h < 573C*A8:9?,[|o8:1.B?*-9V571.O
B?*w/[10/29f30*d5 N /2h < 5 3C*-8S9?, 579?B cV5S105 > 8 N *AMcV5S1.30*d5 N BF* /210/[9f3C*d5 N /[h < 573C*A8:9?, y0 9 5SB?B?*3C*-8S9 308
3CEF/,0* @ c N / Rj8 N B 5S9?B  8:ckR > *AR < 1.M5730*-8:9?,^B?/2,.M210* > /[B 5 > 8ZS/S|(iW p >M25S9 N 8=M5730/ 308:10*
579?B
 8
cL/210*A8kBaB?8 <?>FN *-9F] > *R < 10M2573C*A8:9?,Y5S,+5DR < 9?Ml3C*-8S9v8SR 3  8Q8:1 @ 8:1./ c?5S1C5 @ /[30/21., y (iW p >5 N ,.8
*-9FM N-< B?/2,i5]:105Sc?E?*AM5 N < ,0/[1q*A9f3C/214R 5SM2/ ) GXW  *  E?*-M6E ,0* @ c N * e /2, ,.c /[M2* e M5730*-8:987RoM[8 @ c < 365 -
3C*A8:9V5 N cV5S105 @ /l3C/[10,K10/[h < *-10/[B > Ov30E?/DM28:9f30*-9 < 5730*-8:9M[8kB?/ y J 8S1+3CE?/[,0/D10/25S,08:9F,2|T(iW p >*A,
< ,./2B\*-9 30E?*-, M6EV5ScF30/21 y 3m*A, * @ cL8:1.3C5S9f3 308 9?8S30/+3CEV5 3g(iW p >5S9?B8S30E?/21 ]:/29?/[1C5 N c < 1.c 8:,./
> *R < 10M2573C*A8:9 M28=B?/[, M25S9 > /m/ +FcL/2Ml3C/[B 3C8  8:1!H8:9 N O Rj8:1 9?8S9 N *A9?/5S1 @ 8=B?/ N , 8SR @ 8=B?/[1C5730/gB?* -
@ /29?,.*-8:9 yop E?/21./[Rj8:1./S|?3CEF/[O5710/ > /2,43i, < *3C/2BQRj8S1g5S9V5 N O=,0*A,g8SR < 9?,43C1 < M[3 < 10/[B~| < 9?,0/[]:10/[]f5730/2B
5S9?B ,0* @ c N /+,43C1 < M[3 < 10/2Bw| < 9?,0/[]:10/[]f573C/[B > *A8:10/25SM[308:1 @ 8kBF/ N , y
           	 





 O > 1.*-B?8 @ 5XM2/ NAN , < 3C* N *
[/Y] N-< M[8:,0/^5S9?B] NA< 365 @ *-9F/Y57,gM28 @ c N / @ /29f365S14O 5S9?BcV5S143C*-5 N-N O, <?> -
,.30*A3 < 365 >FN / , <?> ,43C10573C/[, Rj8:1 ]S108  3CE  8F| 8f  y`p E?/[10/Q/ +k*-,.30, ,0/lZ:/[1C5 N @ /l365 > 8 N *AMDcV573CE  5Ok,[|
/57M6E 87R  E?*-M6E*A,^R 5Z:8:1./2B < 9?BF/21IM2/[1.3C5S*-9vM <?N 3 < 10/HM28:9?BF*A3C*A8:9?,[| Rj8:1YM2/ NAN ]:1.8  3CE yIp E?// + -
*-,43C/[9?M2/K8SRT3CE?/[,0/ @ <?N 3C*-c N /^c?573CE  5O=,qM21./5730/2,qM28 @ c N / + > /2EV5Z=*-8S1  E?/29  O > 1.*-B?8 @ 5M2/ N-N ,
5S1./Q]:108  9*A95vM28:9f30*-9 < 8 < , > *-8:1./5SMl3C8:1 y 9cV5S143C*-M <?N 5712|o1./2,./5S1.M6E?/21., EV5ZS/,0E?8  93CEV5 3
B?*w/[10/29f3^,.3C/25SBFO`,.365 3C/2,^M5S9 > /H1./5SM6EF/2B  E?/29M <?N 3 < 10/[,  *A30E`3CEF/H,C5 @ / 8:c /[1C5730*-9?] M28:9 -
B?*3C*-8S9?, >?< 3 BF* /210/[9f3H*A9?*A30*d5 N @ /[3C5 > 8 N *AM,.365 3C/2,H5S10/ ,  *3CM6E?/[BRj108 @#> 573CM6E8S1XRj/[B.- > 5 3CM6E
@ 8kB?/+308DM28:9f3C*A9 < 8 < ,i8:cL/210573C*A8:9   6=|878  y
(,.301 < Ml3 < 1./2B~| < 9?,./2]:1./2]f5 3C/2B @ 8=B?/ N EV5S, > /[/29 c?1.8:c 8S,0/2B > O G < 5S10B?*-5 f 
RUX   S 
3C8aM5Sck3 < 1./ 3CEF/ 8 > ,0/214Z:/[B,.3C/25SBFO-P,4365730/ @ <?N 3C*Ac N *AM2*A3PO yDp E?/ MlO > /21.9?/[30*-M @ 8=B?/ N 5SM[M28 < 9 30,
Rj8:1H30E?/ @ <FN 3C*Ac N / @ /[365 > 8 N *-M cV5730E  5O=, M[10/5 3C/2B > O 30E?/M28 @ c N / @ /29f36571.O 5S9?B cV5S143C*-5 N-N O
S
, <F> ,.30*A3 < 365 >?N /H, <?> ,.301C5730/ < 3C* N *5730*-8:9 yip E?/MlO > /[109?/l3C*-M @ 8=B?/ N c?1./2B?*AM[3C,Y3CE?/ / +k*-,.30/29?M[/8SR
@ <?N 3C*Ac N / ,.30/5SBFO- ,.365 3C/m,08 N-< 30*-8:9?,TRj8:1 ,.8 @ / 8:c /[1C5730*-9?]^M28:9?BF*A3C*A8:9?, y _a8:1./m,0cL/2M[* e M25 N-N O:|S*3 *A,
,0EF8  9Q30EV573 B?* /21./29f3g*A9?*A30*d5 N M[8:9?B?*3C*-8S9?, /[,.3C5 >?N *A,0E?/[B > O > 573CM6E\5S9FB Rj/2B.- > 5730M6EQ8:cL/21C5 3C*-8S9
M579 N /5SB3C8 B?*w/[10/[9 3 ,43C/57BFO-P,.3C573C/ ,08 N-< 30*-8:9?, y  8  /[Z:/[12| 30E?/ 5 < 30E?8:10,D9?873C/3CEV5 33CE?*A,
c?1.8:c /[1.3PO*-,DZ:/[1.O ,0/[9?,0*3C*AZS/a308 M6EV5S9F]:/2, *-9 30E?/ @ 8=B?/ N cV5S105 @ /[3C/[10, 5S9?B3CE?/a10/2]S*-8:98SR
8:cL/210573C*A9?] M[8:9?B?*3C*-8S9?,Y30EV573I, < c?cL8:1.3 @H<?N 30*-c N *-M2*3POQ*A,^h < *A30/ , @ 5 NAN y< 3I*-,Y9?8S3IM N /571^*ARo3CE?*A,
N 57M9Q8SR108 >?< ,.3C9F/2,0,q*-,q573.3C1.* >?< 3C5 >?N /^3C83CEF/ @ 8=B?/ N ,43C1 < M[3 < 10/X8:1g3C8D3CEF/Xc?5S1.30*-M <FN 5S1gM6EF8:*-M[/
8SR @ 8kB?/ N c?5S1C5 @ /[30/21., y J < 143CE?/[1 @ 8:10/7|f5+c?10/[M2*A,0/gM6EV571C5SMl3C/21.*
2573C*A8:98SRV3CEF/m8:c /[1C5730*-9?]^1C5S9?]S/
 E?*AM6Ea, < c?cL8:1.30,Y,43C/57BFO-P,.3C573C/ @ <FN 3C*Ac N *AM2*3PODEV5S,i9?8S3 > /2/29 c?1./2,0/[9f3C/2B y
     	
 
;q5 @  1.*-,0EF9V55S9?B M28 -  8S1!S/[10,  6S  EV5Z:/ c?1.8:c 8S,0/2B30EV573 @ *AM21.8k8:1.]f5S9?*A, @ ,Y8ScF3C* @ *2/ < 3C* -
N *5730*-8:9 8SRo5Z75S* N 5 >FN /^, <?> ,43C1C5 3C/2,m308 @ 5 +k* @ *
[/Y30E?/2*A1m*-9?,4365S9f36579?/28 < ,m]:108  3CE 1C5 3C/ y   EF* N /
,08 @ /  EV573
M[8:9f3C108ZS/210,.*d5 N |:3CE?*A, EfO=c 8S30E?/2,.*-,
EV57, > /[/29DB?/21.*AZS/2BRj108 @ 3CEF/i5S9V5 N Ok,.*-,8SRL/,+=3C/[9.-
,0*Z:/ /,+kcL/210* @ /[9f365 N BV5 365 yDp E?/ M[O > /2109F/[3C*AM @ 8=B?/ N *-9?]57c?c?108:5SM6E E?5S, > /2/[9 < ,0/2B 3C8\M5Sc -
3 < 10/I3CE?/KcV571.3C*-5 N-N O , <?> ,43C*3 < 3C5 >?N /X5S9FBaM[8 @ c N / @ /29f3C5S1.O , <?> ,43C10573C/ < 30* N *5730*-8:9 3CEV573 N /5SBF,
3C8 @ <?N 3C*-c N / @ /[365 > 8 N *-McV5 3CE  5O=, *A9  O > 1.*-B?8 @ 5\M <?N 3 < 1./2, y ( B?/l365S* N /2B B?/2,.M21.*-cF30*-8:9 8SR
3CEF/ @ /[3C5 > 8 N *AM+cV5730E  5O=,^M579 > /XRj8 < 9?B *-93CE?/K8:1.*-]:*A9V5 N 10/[Rj/[10/[9?M2/  S  y p E?/XM[O > /2109F/[3C*AM
@ 8kB?/ N *-9FM N-< B?/2,  3  8 , <?> ,43C1C5 3C/2,[|m] N-< M28:,./a579?B ] N-< 3C5 @ *A9?/  3CE?1./2/\*-9f30/21 @ /2BF*d5730/2, i579?B
e ZS/ /[9 [O @ /2,Y5S,0,.8kM[*d5730/2B  *A30E 30E?/IZS5710*-8 < ,gcV5730E  5O=, y
p E?/XM[O > /[109?/l3C*AM @ 8=B?/ N /[h < 573C*A8:9?,q5S1./ 
4:
 
  )  *  
  





    *    ) 


   
 *
  
    
    ) 
    *
 






    
 )    
 *	  

 
      
  !  
 0) #"   ,*	$ %

 
  &   0) (')   ,*	
*  
  ,+-.   -).0/  / 
 0) 21  * *  $ } " " "   )  y  *
 E?/[10/    *A, 3CE?/iM2/ N-NV@ 5S,0,
M[8:9?M[/29f3C10573C*A8:9   
 5S9FB   5S10/g30E?/iM28:9FM2/29f301C5730*-8:9?, 8SR ] N-< M28:,./
5S9?B\] NA< 365 @ *A9?/S|=10/[,0cL/2M[30*AZS/ N O    5S9?B *  5S1./+3CE?/KM28S9?M2/[9 301C5730*-8:9F,q87RT30E?/I3CE?1./2/K*-9f30/21 @ /,-
B?*-573C/[,K5S9?B e Z:/D/[9 [O @ /2,2|T10/[,0cL/2Ml3C*AZS/ N O    5S1./ 3CE?/ Rj/[/2B , <?> ,.3C10573C/DM[8:9?M2/[9f3C1C5 3C*-8S9?,  
*-, 3CEF/^B?* N-< 30*-8:9D1C5 3C/ 3  5S1./Y3CEF/YO=*-/ N B M28=/  M2*A/29f3C, 4 +-). *A, 30E?/^M[8:9?,43C*A3 < 3C*Z:/Y,.O=9f3CE?/[,0*-, 1C5730/
8SRi3CEF/Q/29 lO @ / *   5S9?B 1  *A,H3CE?/ B?/2]:105SBV5730*-8:9 1C5730/QM28:9F,.36579 3D87Rq30E?/Q/[9 [O @ / *  y p E?/
M[O > /21.9?/[30*-MDZS5710*d5 >?N /[, /! | /!
 |   5S9?B  
 5S10/30E?/ ,4O=9 30E?/2,.*-,H5S9?B 5SM[30*AZ=*A3PO`M28=/  M2*A/29f3C,X8SR
3CEF/H/29 [O @ /[,^Rj8:1i3CE?/ M28 @ c N / @ /29f365S14O 5S9?Bv, <?> ,43C*A3 < 365 >?N /XcV5730E  5O=,2|~1./2,0cL/2Ml3C*Z:/ N O yYp E?/
10/25SM[30*-8:910573C/[,5  5S9?B6 -. 5S1./D5S,0, <?@ /[B 308QRj8 N-N 8  _ 8:9?8=B.- 3PO=cL/ =*A9?/[30*-M[, y p E?/[*-1IB?/ e 9?* -
3C*A8:9?, M5S9 > / Rj8 < 9FB*-9 30E?/Q8:1.*-]:*A9V5 N 10/lRj/21./29?M[/  S m5S9?B 5710/ 8 @ *303C/[BE?/[10/ Rj8:1 ,C5 7/8SR
> 1./[Z=*A3PO y
4F}
)+*  M <FN 3C*A/2,  /210/ /,+kc /[10*A/29?M[/2B*A9 c?1.8kB < M2*-9F] @ <?N 3C*Ac N /,43C/57BFO-P,.3C573C/ ,08 NA< 3C*A8:9?,  *A30E
3CEF/ @ 8kBF/ N cV5S105 @ /[3C/[1ZS5 N-< /[, 1./2cL8:1.30/2B *-9  7  y (YR 30/21 @ 8=B?*AR O=*A9?]v,0/lZ:/[1C5 N cV5S105 @ /l3C/[1
Z75 N-< /2,2|=3CE?/Y/,+kcL/2M[30/2B @ <?N 3C*Ac N /i,.30/5SBkO - ,.3C573C/ > /2E?5Z=*A8:1  /21./I]:/29?/[1C5730/2B y
p EF/+cV5S105 @ /l3C/[1
Z75 N-< /2, < ,0/[B*-9a30E?*-,q,0* @ <?N 573C*A8:9\5S9?B > *AR < 1.M5730*-8:9 ,.3 < B?*-/[,+5S1./ N *-,43C/2Ba*-9 p 5 >FN /H y }  E?/21./
3CEF/KZ75 NA< /2,m87R     5S9?B   .  5S1./KB?* /21./29f3mRj108 @ 3CE?8:,./ N *-,43C/[B*-93CE?/K8:1.*-]:*A9V5 N 10/lRj/210/[9?M2/ y
p E?/ B?*-,.M21./2cV5S9FM[O > /l3  /[/29 30E?/
3  8+,./[30,8SRFcV5S105 @ /l3C/[1Z75 NA< /2,sR < 143CE?/[1 @ 8S30*AZ7573C/[,~3CE?/ 9?/[/2B
Rj8:1i5 @ 8:10/IB?/l365S* N /[B *A9fZ:/2,43C*A]f573C*A8:98SRT3CE?/ @ 8kBF/ N~> /2EV5Z=*-8S1 < ,0*A9?] > *AR < 1.M5730*-8:9\5S9?5 N O=,0*A, y
p 5 >?N /  y }   O > 10*-BF8 @ 5 M[/ NAN 10/57M[3C8S1 @ 8=B?/ N cV5S1C5 @ /l3C/21., y
n5S1C5 @ /[30/21 WY9?*3  5 N-< /
    ]7]:B  -PE  y fk|V y 74k|V y F}:|V y 74F|? y k}
  ] U  y :F}:|V y :k}:|V y :F}:|? y k}:|V y ::F}
   -. ]7]:B  -PE  y :F}S|V y ::fk|F y :F}:|V y :Sfk|V y :F}
 -). ] U  y :F}:|? y S:F}:|V y :k}:|w}/ -4k|w}/,-{ +-. ]7]:B  -PE }/ - 6F|~}2/,- 6k|~}/,- 6F|~}/ - 6F|w}/,- 6
1  ]:B  7]:B  -PE  y :k|V y }:|V y }:|V y }:|? y :  ] 7]  y F|V y F|  y 8F|w} y k|~} y 
   . ] 7]:B   y :::k|? y :::k|V y ::f  .  ] 7]:B   y \k|V y :k|V y }    ]:B  7]:B  -PE  y fk\:
             
; /lZ:/2105 N BFO=9V5 @ *-Mm,.* @ <?N 573C*A8:9 30/2,43C,  /[10/qc /[1.Rj8:1 @ /[BD308K,.3 < BFO3CE?/i,43C/57BFO-P,.3C573C/ > /2EV5Z=*-8S1
8SRI30E?/vM[O > /21.9?/[30*-M @ 8kB?/ N *A9 B?*w/[10/29f31./2]:*A8:9?, 8SRK3CE?/v8Sc /[1C5730*-9?] ,0cV5SM[/ y  9 3CEF/ e 10,43
3C/[,.32|^3CE?/ 10/25SM[308:1\*-9?*3C*-5 N-N O*-, 573 5 ,.30/5SBFO ,4365730/ M28:1.10/2,.c 8S9?B?*-9F]308  
  C" f] U |
  b" ? 4 ] U | 5S9?B b" fSfE 
 y p E?/`1./2, <?N 30, 8 > 3C5S*-9F/2B Rj8:1 ,.30/2c M6E?5S9?]:/[,Q8SR
Z75S10*A8 < , @ 5S]S9?*A3 < B?/2, *-9 30E?/+B?* N-< 30*-8:9 1C5 3C/+5710/+,.E?8  9 *A9Jo*A] < 10/^ y }  E?/21./^3CEF/IM2/ NAN @ 5S,.,
4f



























































!#)*	4/	J$"'X0* ^!#$#"!/	5g$mD	3gd-)C) !#A* 	MK!#	50*kK!C"!/	5`	^K!2jIJ)*gjD	5KD" ^|
. %	^'G$/1"!#%$q'G$i1$0	5 D" %0"!#%$n !Vi
)$md-v.f	5 %$md !/)"!V.'G/5"!#%$  /
-kAf$mdM	3
'G !#$$ 'G$J	!#/3!/k!#)*7$md- 	30	
 (/	M -



















$ *!/$*5cd-)* 	!#)	&0/)*	50  %	 8{||K<V0	3$!/	5kK!C.* 	&K!#	50*B|
4 ?
,.3C573C/ ,08 NA< 3C*A8:9?, ygp E?/ @ 8=B?/ N / +FEF* > *3C,iRj8 N B > *AR < 10M5 3C*-8S9?,q573   C" f7F} \E	
 )jc 8:*A9f3 }5*
5S9?B   b"  4:7678XE	
") cL8:*-9f3g7*  EF*-M6EQB?/ N *A9?/5730/Y30E?/^cV571C5 @ /[30/21 ,.cV5SM[/  E?/21./ @ <?N 3C*Ac N /
,.30/5SBkO - ,.3C573C/a,08 NA< 3C*A8:9?,/,+k*A,.3C, y 9 30E?*-,D1./2]:*A8:93CE?/ @ 8=B?/ N ,0E?8  , EfO=,.30/21./2,0*A, > /2EV5Z=*-8S1
B < /D3C8\3CEF/ ; - ,0EV57c /[B ,.30/5SBkO - ,.3C573C/ N 8=M < , y p EF/210/ 8:9 N O*-,K5\,0*A9?] N /D,4365 >?N /D,.3C/25SBFO-P,4365730/
,08 N-< 30*-8:98 < 3C,0*AB?/I3CE?*A,m10/[]:*-8:9 y
p E?/ > *AR < 1.M5730*-8:9 BF*d5S]:105 @ M N /25S1 N O ,.E?8  ,a3CEF/ / +k*-,.30/29?M[/ 87R @ <?N 3C*Ac N /a,.3C/25SBFO-P,4365730/
,08 N-< 30*-8:9?,+5S9?B c?108Z=*-BF/2,X5S9 /,+kc N 5S9V5730*-8:9vRj8:1+30E?/EfO=,.3C/[10/[,0*-, > /[EV5Z=*-8:1+8 > ,0/[1.Z:/[B*-9 J*-] -
< 1./D y } y r 5SM6E,4365 >?N /H,43C/57BFOv,4365730/ EV5S,^5 B?8 @ 5S*-9a8SR 573.3C1C57M[3C*A8:9aRj1.8 @  E?*-M6Ev5 N-N *-9?*3C*-5 N
M28S9?B?*A30*-8:9F, M28:9fZS/210]S/ 308 30EV573D,43C/57BFO,.3C573C/ y  9?*A30*d5 N M28S9?B?*A30*-8:9F,M28:1.10/2,.c 8S9?B?*-9F] 308 N 8 
B?* N-< 30*-8:9 1C5730/2,mM28S9 ZS/21.]:/I3C83CE?/ < c?cL/21i,.30/5SBFO ,.3C573C/  E?* N /^30E?8:,./IM28:1.10/2,.c 8S9?B?*-9F]D308E?*-]SE
B?* N-< 30*-8:9I10573C/[,M[8:9fZ:/21.]:/ 308q30E?/ N 8  /21T,.3C/25SBFOK,4365730/ yop EF/ > *R < 10M2573C*A8:9KB?*d57]:1C5 @ 5 N ,.8i,0E?8  ,
3CE?573H30E?/QcV5S105 @ /[3C/[1 1./2]:*A8:9  EF*-M6E, < c?c 8S1.3C, @ <?N 30*-c N /D,.3C/25SBFO-P,4365730/Q,08 N-< 30*-8:9?,X*-, h < *A30/
, @ 5 NAN    b" :SF} \E	
6C" 74S7678E	
  ygp E?*-,q*-, @ < M6E @ 8S10/IZ75 N-< 5 >?N /I*A9FRj8:1 @ 5730*-8:9 Rj8S1
@ 8kB?/ N Z75 N *ABV573C*A8:9H30EV5S9 ,0* @ c N O  9?8  *-9?]K3CEF/ @ 8kBF/ N /,+kE?* > *A30, @ <?N 30*-c N / ,43C/57BFO ,.365 3C/2, y  9
cV5S143C*AM <?N 5S12|s/ +FcL/21.* @ /29f365 N B?/[30/21 @ *A9V573C*A8:98SR 3CE?/DB?* N-< 30*-8:9v10573C/[,X30EV573K, < c?cL8:1.3 @ <?N 3C*Ac N /
,.30/5SBkOv,.3C573C/[,IM5S9 > / < ,./2B3C8\57B z < ,.3^3CE?/ @ 8=B?/ N cV5S105 @ /l3C/[10,^3088 > 3657*-9v57]:10/[/ @ /29f3 y  R
3CEF*-,q*-,i9?8S3Yc 8S,0,0* >?N /7|?3CE?/ @ 8=B?/ N ,.3C1 < M[3 < 10/ @ 5O > / M[8:9?M N-< B?/[Ba308 > / *A9V5SB?/[h < 573C/ y ;k< M6E
M28S9?M NA< ,0*A8:9?,q5S10/+ZS/214O\B?*  M <FN 3m3C8D8 > 365S*A9\Rj1.8 @ BkOk9?5 @ *AMI,0* @ <?N 5 3C*-8S95 N 8S9?/ y
4f
     




KLNMPONMPONQRNSPMPOUTWVYXZV[S EV5S, > /2/[9cF108:cL8:,0/[B5S,D5 @ 8S10/ cF108 @ *-,.*-9?] @ *AM2108=8:1.]f5S9?*A, @ 3CE?5S9
M28S9 ZS/29f3C*A8:9V5 Nm> 5 S/[1 ,DOS/5S,43Rj8:1 *A9?B < ,43C10*-5 N cF108=B < M[30*-8:987RY/l3CEV579?8 N  }F| }54  y ( @ 5 z.8:1
B?105  > 5SM9 87Rw3CEF*-, @ *AM2108=8:1.]f5S9?*A, @ *-,
3CEV5 3 *3 / +kE?* > *3C, , < ,4365S*A9?/2B 8:,0M[* NAN 5730*-8:9?,o8 ZS/21 5  *-BF/
1C579?]:/H87R
8:cL/21C5 3C*-9F] M[8:9?B?*3C*-8S9?,  EF/29]:1.8  9`*-9 M28:9f3C*A9 < 8 < ,+M <?N 3 < 10/ yip E?*-, N /57B?,Y308 B?/ -
M21./5S,./2B /l3CEV579?8 N c?108=B < Ml3C*Zk*3PO 5S9?B N /[,0, /  M2*A/29f3 < ,./`8SR+5ZS57* N 5 >?N /Q, <?> ,43C1C5 3C/  }54F| U\  y
 5S1.*-8 < , @ 8kB?/ N ,DEV5Z:/ > /[/29 c?1.8:c 8S,0/2B 3C8B?/[,0M[10* > /a30E?/`8S,0M2* N-N 573C8:14OBFO=9V5 @ *AM2, 87RIM28:9 -
3C*A9 < 8 < , KLNMPONMPONQRNSsMPOUTWVYXZV[S M <?N 3 < 1./2,  } 8F|Tk\k| 4:k|TS  y )I5 < ] <?N *A, f oRUX   }58  cF10/2,./29f3
5S9 < 9?,43C1 < M[3 < 10/[B~| < 9?,0/[]:10/[]f573C/[B @ 8=B?/ N> 5S,0/[B 8S9v3CE?/DM28S9?M2/[cF3K8SR 5   BFO=9V5 @ *-M ,.c /[M2* e M
]:1.8  30E 10573C/  y p E?/`cF10/2BF*-M[30*AZS/aM25ScV5 > * N *3PO8SR^30E?/ @ 8=B?/ N EV57, > /2/29 /[Z75 N-< 573C/[B / +FcL/21 -
* @ /29f3C5 N-N O > O _aM U / N-N 5S9 f  RUX   k\  y (ZS5710*-/l3PO8SR^,0* @H<?N 5730*-8:9 3C/2,43C,  /[10/ c /[1.Rj8:1 @ /[B
5S9?B @ 8=B?/ N c?10/[B?*-Ml3C*A8:9?,  /21./+Rj8 < 9?B 3C8 > /+*-9 10/57,08:9V5 >?N /I57]:10/[/ @ /29f3  *A30EQ/,+kcL/21.* @ /29f365 N
BV573C5 y  8  /lZ:/21[|?5 @ 8S10/g3CEF8:108 < ]:E 5S9V5 N Ok,.*-,
8SRL3CEF/ @ 8=B?/ N BkOk9?5 @ *AM2,  *3CED10/[,0cL/2M[3 3C8K3CEF/
@ 573CE?/ @ 5 3C*-M25 N M5 < ,0/ 87R
3CE?/ 8:,0M[* N-N 573C*A8:9?,q5S9?Ba3CE?/ 1C5S9?]S/ 8Z:/21  E?*-M6EvcL/21.*-8=B?*-MX,08 N-< 30*-8:9?,
/,+k*A,.3DEV5S,D9?873 > /[/29c?10/[,0/29f30/2B y  3D*-,,.E?8  9 > / N 8  30EV573 > *R < 10M2573C*A8:9 5S9V5 N O=,0*-,H*-,  / N-N
, < *A3C/[B 308 5S9?,  /21i3CEF/2,0/X* @ cL8:1.3C5S9f3gh < /2,43C*A8:9?, y
      	
 
)I5 < ] <?N *A, f RUX   }58 V5S10] < /g3CEV573 @ 5S9fO @ 8kBF/ N ,Rj8:1 M28S9 30*-9 < 8 < , KLNMPONMPONQRNS MPOUTWVYXZV[S M <?N -
3 < 10/2,Y10/[h < *-10/ @ /25S, < 10/ @ /29f30,+8SR
c?EfO=,0*A8 N 8S]:*-M25 N h < 5S9f3C*3C*-/[,  EF*-M6E5S1./HB?*  M <?N 3+5S9FBa3C* @ /
476
M28S9?, <?@ *-9F] 308`8 > 3C5S*-9 y (^, 5S95 N 3C/[109V5730*AZS/S|30E?/[O c?1.8:cL8:,0/D3CE?/ M28:9FM2/2ck3 8SRi5   BFO=9V5 @ *-M
,0cL/2M[* e MH]:108  3CE10573C/   E?*AM6E/,+kc N *AM2*3 N O 57M2M28 < 9f3C,^Rj8:1q3CE?/H/ /2M[3K87R cV5S,.3^M <?N 3 < 1./ M28S9?B?* -
3C*A8:9?,m8:9 , <F> ,0/[h < /29f3KM2/ N-N~> /2EV5Z=*-8S1 y x 5S,0/[B`8:9\3CEF*-,iM28:9FM2/2ck3|L5 ,.* @ c N /Y3C1C579?,0*A/29f3 @ 8=B?/ N
3CE?573
10/[h < *-1./2, 8:9 N O @ /25S, < 1./ @ /29f3C,o8SRL/,+=3C105SM2/ N-N-<FN 5S1Z75S10*-5 >?N /[,o, < M6E 5S, /[30EV5S9?8 N |:, <?> ,.301C5730/
5S9?B M2/ NAN @ 5S,0, M28:9FM2/29f301C5730*-8:9?,H*-,Xc?108:cL8:,./2B yp E?/ < 9?,.301 < Ml3 < 1./2B~| < 9F,0/2]S10/2]:573C/[B @ 8=B?/ N
M28S9?,0*A,.3C,i8SR @ 573C/[10*-5 N > 5 N 5S9FM2/2,m8S9 > *-8 @ 5S,.,2|F/l3CEV579?8 N 5S9?B, <?> ,43C1C5 3C/KM28 @H> *-9?/[B  *A3CEQ3  8
5SB?BF*A3C*A8:9V5 N /[h < 573C*A8:9?,^30EV573^B?/2,.M210* > /X3CE?/H*-9?E?* > *A30*-8:9\8SR M[/ NAN ]:1.8  3CEvM25 < ,0/[B > O 3CEF/ cV5S,43
1C5 3C/K8SRM6EV5S9?]:/K8SRT3CEF/X/l3CEV579?8 N M28S9?M2/[9 301C5730*-8:9 y p EF/ @ 8=B?/ N /[h < 573C*A8:9?,q5S1./ 
 
    )     *(    
 
   }	


     )  *  
         
    ) "*
 
   )         * )  y 47*
 E?/[10/    |	 5S9?B  5S10/K3CE?/ > *A8 @ 57,0,2| , <?> ,.301C5730/H579?B`/l3CEV5S9F8 N M28:9?M[/29f3C10573C*A8:9?,[| 1./2,0cL/2M -
3C*Z:/ N O  5S9?B 5710/ 30E?/ e 1.,.3 - 8:10BF/21 579?B,0/[M28:9?B -P8:1.B?/21  /2*A]:Ef3C/[BD5ZS/2105S]:/2,[| 10/2,.c /[M[30*AZ:/ N OS|
8SRK3CEF//[3CE?5S9?8 N M28:9?M[/29f3C10573C*A8:9 M6EV5S9?]S/1C5730/   *-, 3CE?/B?* N-< 30*-8:9 1C5730/   *-, 30E?/`Rj/[/2B
, <F> ,.301C5730/ M28S9?M2/[9 301C5730*-8:9  )     *^*-,I30E?/ BkOk9?5 @ *AM,0cL/2M[* e M ]:108  30E 1C5 3C/   *-,I3CEF/,0cL/2M[* e MDc?1.8kB < M[30*-8:910573C/ (   *A,+3CE?/ O=*A/ N BM[8k/  M2*-/[9f3 > /[3  /2/[9 ] NA< M28S,0/D5S9?B /l3CEV5S9F8 N 5S9?B *A,g5Hc?5S1C5 @ /[30/21 3CEV5 3gB?/l3C/21 @ *A9?/2, 3CE?/ @ 5S]S9?*A3 < B?/q8SRs3CE?/q3C* @ / N 5S]XRj8:1 3CE?/+BF/ N 5OS/2B
4]\
*-9FE?* > *3C*A8:9a/w/[M[3 y _a8S10/ c?1./2M[*-,0/BF/ e 9?*3C*A8:9?,+8SR  | X|  5S9?B   M5S9 > /HRj8 < 9FB*-9v3CEF/8:1.*-]:*A9V5 N 1./[Rj/[10/29FM2/  k\  ygp E?/ @ 8kB?/ N cV5S105 @ /l3C/[10, < ,0/[B`*-9\3CEF/XRj8 NAN 8  *-9F],0* @H<?N 5730*-8:9\579?B
> *R < 10M2573C*A8:9D5S9V5 N O=,0*-, 5S1./m365 7/29 Rj1.8 @ 30E?/Y8S10*-]S*-9V5 N 10/lRj/210/[9?M2/Y5S9?B 5S10/ N *-,.30/2BD*-9 p 5 >?N /^ y  y
p 5 >?N /X y   KLNMPONMPONQRNS%MPOUTWVYXZV[S 1./5SMl3C8:1 @ 8kB?/ N cV5S105 @ /[3C/[10, y
no5S105 @ /l3C/[1  5 NA< / n5S1C5 @ /[30/21  5 NA< /

    y ? }KE	
        y 6F}54E	
   7 y ] U  
  y  ] U 
 
k})\ y ] U 

  y  ] U 
 
} 8 y ] U   S: y ] U 
 - } U\ y ] U     y ? f ]7]  8S y ] U   y 747676E	

  y 8: ? }   k} y f
  8 y \k\   y 4k} ? 
1 } y@? } 
              
)^O=9V5 @ *-Mi,0* @ <?N 573C*A8:9?,  /210/Yc /[1.Rj8:1 @ /[B 308H,.3 < BFOD3CEF/^8:,.M2* NAN 57308:1.O > /2EV5Z=*-8:1 8SR~30E?/ @ 8=B?/ N
*-9 B?* /21./29f3 10/2]S*-8:9?,X8SRg30E?/ 8Sc /[1C5730*-9?] ,0cV57M2/ y Jo*-] < 10/  y 4a,.E?8  ,H3  8`,0* @H<?N 5730*-8:930/2,.30,
573XE?*A]:E B?* N-< 30*-8:910573C/[, yp E?/ M2/ N-N @ 5S,0,XM28:9FM2/29f301C5730*-8:9)   *I5S1./ M6E?8S,0/295S, 30E?/ 8 < 3Cc < 3
Z75S10*-5 >?N /gRj8:1
3CE?/iM <FN 3 < 10/ y x 8S3CE ,0* @ <?N 5 3C*-8S9?, ,.3C5S1.3 573 3CEF/q,43C/25SBFO ,.3C573C/qM28:1.10/[,0cL8:9?B?*A9?]X308
  b"A}S} S E	
m5S9?B   S:D] U
y?p EF/XRj/[/2B`, <?> ,43C1C5 3C/XM28:9?M[/29f3C10573C*A8:9 *-, @ 57*-9f365S*A9?/2B
573+30E?*-,YZS5 N-< /H5S9?B3CE?/HB?* NA< 3C*A8:9`10573C/ *A,+M6EV5S9F]:/2B3C8\5Q, N *A]:Ef3 N O N 8  /21YZS5 N-< / y JV8:1^5Q,.30/2c
M6EV5S9F]:/+3C8   b"}:}:} 6HE	
 |F30E?/+M <?N 3 < 10/+8S,0M2* N-N 573C/[,  *A30EQZ:/[1.OQ, @ 5 N-N 5 @ c N *A3 < B?/Y5S9?B3CEF/
8:,.M2* NAN 5730*-8:9F,, N 8  N OHB?/2M25O308X5K,43C/25SBFO-P,4365730/Y,.8 N-< 30*-8:9  E?*-M6E *-,
M N 8:,./g3C8I3CE?/i*A9?*A30*d5 N c 8S*-9f3 y
JV8:1  b"}:}:} `E	
6| 30E?/M <?N 3 < 1.//,+kE?* > *A30,, < ,4365S*A9?/2B 8:,.M2* NAN 5730*-8:9F, 8SR^5v1C5 3CE?/[1, @ 5 N-N
478




































!CL!#	F'G$kN O Q*ShQUUE)fWY?x $k K!#	5A C)*	
!#$=N O Q*STQUU7q)XWY}c`!#)*	H3 %!//	[$/5%  "!#	3,d-%!/) D	5K /1  MA !#0	1B!#% J 	3d
4:











































$0 $'Z!/	b  $iN OtQ*STQUUUF)XWY?c !#)*	
5* %!#*/	i*%!#  k$
5 % {"!/	5d-%!#)[
&"  n"1A %%!/0	.**!-	3D	5B!#"  %&	^)%.%!/-k!/#*/%!/$
!#$ {"/	-A %%!#*0	e$





V%%!/{ B3$0!#%$b'G/$ !/)	J {K!(!/	5
!8GN\O]Q*ShQUUU)fWY/<0k!/)	e0% *!/$,#"!/	
















 (%/	 ~	?| A#"1	?!#	5a.%'G*/2L!#$E0#" $'g!#)	  	
 /	2"3!#$
$^0	3 





5 % {"!/$*V/	!#"!#	30vL! $md "0 )%) 0* ^!#$=/"!#	30 8 %<!#)	>! dM$ 0*%uX	5/	3B!

!#. %	,K!#	2"0*B| 







H*0 $/3 % {"!/$
&/b {"!/$*4%H!/)	b$/ 
	3'G	3/	5*5		6  !%






 (/	e 4/)$md-ga$	?| A/1	?!#	3.'G/5"!#%$0{# $'*!#)	  	
 
$^0	3 ad-)	3/	 !/)	 'G	5	30 /.K!#/"!#	 5$5	37!/#"!/$ 8 	  <&)	5 %0 5$K!CB!H"!H"QQ  `
IJ)	q0 %*!#%$ /"!#	x8lN[<k%1C)$/	5 "1!#)*	E.'G/5"!#%$ A#	3!/	53cJ0@!/)	E3	5 % 41

? }
M28S9?M2/[9 301C5730*-8:9 )   * *-,H,0/ N /2Ml3C/2B5S, 30E?/8 < 30c < 3 Z75S1.*d5 >FN / y (g3 N 8  BF* N-< 3C*-8S9 1C5 3C/2, 30E?/21./
8:9 N O*-,K5\,0*A9?] N /,.365 >?N /D,.30/5SBkO - ,.3C573C/ ,08 NA< 3C*A8:9 ) 0* y (g3Xc 8:*A9f3 =|5 > *R < 10M2573C*A8:98kM[M < 1.,
 E?/[10/Q3CEF/Q,.30/5SBFO- ,.365 3C/,08 N-< 30*-8:9 > /[M28 @ /2, < 9F,.365 >?N / ) - - * 5S9?B 5ac /[10*-8=B?*AM ,.8 N-< 30*-8:9 8SR
3CEF/5 @ c N *3 < B?/D*A9?B?*-M2573C/[B*-, M21./5730/2B y (g3 c 8:*A9f3 }:| 5S9?8S30E?/21 > *AR < 1.M5730*-8:9 8kM[M < 1.,  E?/21./
3CEF/ cL/21.*-8=B?*-MH,08 NA< 3C*A8:9B?*-,05Sc?cL/5S1.,K5S9?B 3CE?/D,43C/57BFO-P,.3C573C/ ,08 N-< 30*-8:9 > /2M[8 @ /[,K,.365 >?N / y (g3
E?*A]:E?/21mBF* N-< 3C*-8S9Q1C5730/2,[|?3CE?/[10/X*-,i5,0*A9?] N /^,.365 >?N /K,.30/5SBkO - ,.3C573C/X,08 NA< 3C*A8:9 y
p E?/ > *AR < 1.M5730*-8:930EV573 8kM[M < 1., 573 c 8:*A9f3\} )  %C"A}:}S} k}E 
 * *-,  9?8  9 57, 5 , < -
cL/210M[10*3C*-M25 N  8ScFR > *R < 10M2573C*A8:9  E?/21./ N 8S,0, 8SR+,4365 > * N *3PO8SR+30E?/ ,.3C/25SBFO-P,4365730/`,.8 N-< 30*-8:9 *A,
5SM[M28 @ cV5S9?*A/2B > O 30E?/K5Sc?cL/571C5S9?M[/K8SRZ:/214O, @ 5 NAN 5 @ c N *A3 < B?/^8:,.M2* N-N 5 3C*-8S9?, y JV8:1 3CEF/I1C5S9?]S/
8SRTB?* N-< 30*-8:9 1C5730/2, > /[3  /2/[9`cL8:*-9f3C,Y}K5S9?Bak|F5 ,.365 >?N /+cL/21.*-8=B?*-MY,08 NA< 3C*A8:9 M[8k/ +k*-,.30,  *A30E\5S9
< 9?,4365 >FN /i,.30/5SBFO- ,.365 3C/^,.8 N-< 3C*-8S9 yp EF/ > *R < 10M2573C*A8:9 3CEV5 3 8=M2M < 10, 573 cL8:*-9f3  )  !b" 7474fS
E	
!*~*-,  9?8  957,5i, <F> M[10*A30*-M25 N  8:ckR > *R < 10M2573C*A8:9  E?/21./ N 5S10]:/ 5 @ c N *A3 < B?/ 8:,.M2* N-N 5 3C*-8S9?,s5Sc.-
cL/5S1  E?/[9 30E?/m,.30/5SBkO - ,.3C573C/i,08 N-< 30*-8:9 > /2M[8 @ /[, < 9?,4365 >?N / y nT8:*-9f30,4X579?B ? )  !b" 74:::
E	
!*+10/[c?10/[,0/[9 3 5\Rj8 N B > *AR < 10M5 3C*-8S98SR N * @ *A3+MlO=M N /[, y p E?/[O B?/[9?8S3C/D3CEF/ BF* N-< 3C*-8S91C5730/ 5 3
 E?*AM6E 3CE?/ cL/210*A8kBF*-M,08 N-< 30*-8:9 M6EV5S9?]S/2,H,4365 > * N *3PO y J 8S1 B?* N-< 30*-8:910573C/[, > /[3  /2/[9 c 8:*A9f3C, 
5S9?B 4F| ,.365 >?N / 5S9?B < 9?,4365 >?N / c /[10*-8=B?*AM
,08 NA< 3C*A8:9?,M28=/,+k*-,43 yx / N 8  c 8S*-9f3 4F| 30E?/ ,.3C/25SBFO-P,4365730/
,08 N-< 30*-8:9*A,g3CE?/K8:9 N OQ,4365 >?N /K,08 NA< 3C*A8:98SRT3CE?/ @ 8kB?/ N y
p E?/ 8S9?/,- cV5S1C5 @ /l3C/21 > *R < 10M2573C*A8:9 B?*d57]:1C5 @ ,0E?8  ,H30EV573K3CE?/ 5Sc?cL/571C5S9?M[/Q5S9FB B?*A,C5Sc.-
cL/5S105S9?M2/i8SR cL/210*A8kBF*-Mg,.8 N-< 30*-8:9F,
*-,
B < /i3C8I30E?/i/,+k*-,43C/29FM2/q8SR 3  8  8:cFR > *AR < 10M5 3C*-8S9c 8:*A9f3C, y
p E?/`5S9V5 N Ok,.*-, 5 N ,.8 579?,  /21., 3CE?/ah < /2,43C*-8S9?, 105S*-,./2B 5 > 8 < 3 30E?/`B?*w/[10/[9 3Q5 @ c N *3 < B?/[,8SR
, < ,.3657*-9?/[Bv8:,0M[* NAN 5730*-8:9?,i5 3 N 8  5S9?B`EF*-]:EaB?* NA< 3C*A8:9\1C5730/2, y ; *A9?M2/X3CE?/  8ScFR > *AR < 10M5 3C*-8S9a5 3
? 
3CEF/ N 8  /21^BF* N-< 3C*-8S9a10573C/ *-,^, <?> M210*3C*AM5 N |L,4365 >FN / cL/21.*-8=B?*-MK,08 N-< 30*-8:9?,^5S10/ M6EV5S105SM[30/210*2/[B > O
N 5710]:/ @ 5S]:9?*3 < B?/K8:,.M2* N-N 5 3C*-8S9?,i5S9?B 3CE?/ ,.365 >?N /Xc /[10*A8kB?*AMK,08 NA< 3C*A8:9\M28=/,+k*-,43C,  *3CE`5 ,.3C5 >?N /
,.30/5SBkO - ,.3C573C/m,.8 N-< 30*-8:9 8Z:/21 5^ZS/214O , @ 5 NAN 105S9?]:/ 8SRLB?* NA< 3C*A8:9 10573C/[, y
x OHM[8:9f3C1C57,.3|:30E?/  8:cFR
> *R < 10M2573C*A8:9v573^3CE?/E?*A]:E?/[1^B?* N-< 30*-8:9a1C5730/2,I*-,Y, < cL/21.M21.*A3C*AM5 N 5S9?Bv30E?/D5S,0,.8kM[*d5730/2BcL/21.*-8=B?*-M
,08 N-< 30*-8:9?,mE?5ZS/IZ:/214O , @ 5 N-N 5 @ c N *A3 < B?/ y
J < 1.30E?/21M6EV5S105SM[30/21.*
5 3C*-8S9X87RF3CEF/ @ 8=B?/ N:> /2E?5Z=*A8:1M5S9 > / 8 > 3C5S*-9F/2B > OKM28 @ c < 30*-9?]m3CEF/
N 8=M < , 87R~/57M6E  8:ckR > *R < 10M2573C*A8:9Dc 8:*A9f3 *A93CE?/  5S9FB ^c N 5S9?/ y p E?*A, *A,' 9?8  957, 5K3  8 -
cV5S105 @ /[3C/[1 > *AR < 1.M5730*-8:9KB?*-5S]:105 @ | 579?BH*3T5 N-N 8  ,s30E?/ 105S9?]:/ 8SRF8:cL/21C5 3C*-9F]YM[8:9?B?*3C*-8S9?, < 9?B?/[1
 E?*AM6E c /[10*A8kB?*AMa,.8 N-< 3C*-8S9?,D/,+k*-,43Q3C8 > /aB?/[30/21 @ *-9F/2B y p E?/`3  8 -Pc?5S1C5 @ /[30/21 > *AR < 1.M5730*-8:9
B?*-5S]:1C5 @ *-,T,0E?8  9D*-9HJo*-] < 10/  y 6 yop E?/ < c?c /[1 > 105S9?M6E > /[3  /2/[9 cL8:*A9 30, }m579?B ? 1./2c?1./2,./29f3C,
3CEF/ N 8=M < ,s8SR 30E?/ , < cL/21.M210*3C*AM5 N7> *AR < 1.M5730*-8:9^c 8:*A9f3|  E?* N /o3CEF/ N 8  /[1 > 1C579?M6E > /[3  /2/[9HcL8:*-9f30,
D5S9?B 6 *-,g30E?/ N 8=M < ,i8SR3CE?/X, <?> M21.*A30*-M5 N~> *AR < 10M5 3C*-8S9 cL8:*A9 3 y p EF/2,0/X3  8 > 1C579?M6E?/2,YB?/ e 9?/
5KM N 8S,0/2B 10/[]:*-8S9 *A9D30E?/   Yc N 5S9?/m*A9  EF*-M6E ,4365 >FN /ic /[10*A8kB?*AMg,08 N-< 30*-8:9?,
/ +k*-,.3 5S9?B ,.3C5 >?N /
,.30/5SBkO - ,.3C573C/q,08 NA< 3C*A8:9?, M579?9?8S3 /,+k*A,.3 y > < 30,0*AB?/m3CE?*A, 1./2]:*A8:9~|f, < ,.3C5S*-9?/[B 8:,.M2* N-N 5 3C*-8S9?, 8=M2M < 1
8Z:/[1m5 Z:/[1.O , @ 5 N-N 105S9?]:/Y8SRs8:cL/210573C*A9?]HM[8:9?B?*3C*-8S9?, 5S9?BM28=/,+k*A,.3  *3CE ,.365 >?N /Y,.3C/25SBFO-P,4365730/
,08 N-< 30*-8:9?, y p E?/aBF*d5S]:105 @ 5 N-N 8  ,M[8:9?M2*A,0/\B?/l3C/21 @ *A9V5730*-8:98SRY3CE?/\8:cL/210573C*A9?] M28:9FB?*A30*-8:9?,
 E?*AM6E , < c?c 8S1.3 , < ,4365S*A9?/2B!8:,0M[* NAN 5730*-8:9?, 5S9?B *-,  / N-N , < *A30/2B Rj8:1Z75 N *ABV573C*A9?] 30E?/ @ 8=B?/ N
5S]f57*-9?,43BV57365 y  3T*A,~Z:/214OKB?*  M <?N 3s308q8 > 365S*A9+3CE?*A,~3PO=c / 8SRk*-9FRj8:1 @ 5 3C*-8S9 < ,.*-9?]q8:9 N O+BFO=9V5 @ *-M
,0* @ <?N 573C*A8:9 y
p E?/i3  8 - cV5S105 @ /l3C/[1 > *AR < 1.M5730*-8:9 5S9V5 N O=,0*A, 5 N ,.8XcF108Z=*-B?/[, *A9?,0*A]:Ef3C,
*-9f308X30E?/i,.3C1 < M[3 < 1C5 N
N * @ *365730*-8:9F,V8SRk30E?/ @ 8kB?/ N y  9I3CEF/ 8S10*-]S*-9V5 N 1./[Rj/21./29?M[/  k\  |3CEF10/2/ ,./[3C,8SR @ 8kBF/ N c?5S1C5 @ /[30/21.,
? 4
Jo*A] < 10/  y 6  p  8 - cV5S105 @ /l3C/[1 > *R < 10M2573C*A8:9\B?*d57]:1C5 @ 8SR 3CEF/ KLNMPONMPONQRNS#MPOUTWVYXZV[S 10/57M[3C8S1
@ 8kB?/ N y
 /210//[,.30* @ 573C/[B 3C8 e 3\B?57365  EF/29 /2*3CE?/[1 3CE?/,43C/25SBFO-P,4365730/,08 NA< 3C*A8:9 8:1 3CE?/cL/21.*-8=B?*-M
,08 N-< 30*-8:9  5S,^,4365 >?N / ygp EF/HcV5S105 @ /[3C/[1mZS5 N-< /[, < ,./2Bv*A9 30E?*-,q,.3 < BFO  /210/ 8 > 3C5S*-9?/[Ba*A9  k\ 
Rj108 @ 8:,.M2* N-N 5 3C8:14ODBV57365 y   E?* N /^/57M6E ,./[3q8SRcV571C5 @ /[30/210,mcF108Z=*-B?/[,i5 10/57,08:9V5 >?N / e 3m3C8 3CEF/
M28S1010/[,0cL8:9?B?*A9?] BV57365k| 3CEF/ N 5SM98SRYZS5 N *-B?573C*A8:93C/[,.3C, 1C57*-,0/[, M[8:9?M[/2109F,Q5 > 8 < 3D3CEF/ ,.* @ c N /
@ 8kB?/ N ,43C1 < M[3 < 10/ y  9v8:9?/ ,./[3I87R
/,+kcL/210* @ /[9f3C,  k\  | 30E?/ M <FN 3 < 10/H1./5SM6EF/2,K5 ,43C/57BFOv,4365730/
Rj8:1   b"}5474QE
I5S9FB &} S] U ywx OM[8:9f3C1C57,.3|s30E?/3  8 - cV5S105 @ /l3C/[1 > *AR < 1.M5730*-8:9
B?*-5S]:1C5 @ *-9 Jo*-] < 10/q y 6 *A9?B?*AM5730/2,
3CEV5 3g5Kc /[10*A8kB?*AMm,08 NA< 3C*A8:9 *-, /,+kcL/2M[30/2BQRj8:1
30E?/2,./YZ75 N-< /2, y
p E?*A,+*-9?BF*-M5 3C/2,q3CEV5 3+3CE?/ @ 8=B?/ N M579?9?8S3 > / 1./2M28S9?M2* N /2Bv5S]f5S*A9?,.3^/,+kc /[10* @ /[9 3C5 N BV57365579?B
5 @ 8:1./K,08:c?EF*-,.30*-M2573C/[B @ 8kB?/ N ,.301 < Ml3 < 1./H*-,i9?/[/2B?/[B y  9aR 5SMl3|V3CEF/H5 < 3CE?8:1.,  k\ 9F8S3C/K3CEV5 3
?k?
8:,.M2* NAN 57308:1.O > /2EV5Z=*-8S1I*-,K5S,.,08=M2*d5 3C/2B  *3CE 5M6EV5S9?]:/D*A9 M[/ NAN @ 8S10c?E?8 N 8:]SO yHp E?*A,K, < ]:]S/2,.30,
3CE?573q5 ,./2]:1./2]f5 3C/2B @ 8kB?/ N~@ 5O > / @ 8:10/K57c?c?108Sc?10*-573C/ y
     	 	   




^ RI_`_`abRUcdONMeL_`f`S _`fgcdfgh)V[SgViRIf ) > 5 7/21 ,O:/57,.3 **-,5S9 * @ c 8S1.36579 3 @ *AM2108=8:1.]f5S9?*A, @ *-9 5q9 <?@H> /[1
8SRF*-9?B < ,.3C1.*-/[,T*A9?M NA< B?*A9?] > 10/  *-9?]?| > 5  *A9?]?| Rj8k8=B @ 5S9 < R 57M[3 < 10*-9F]^5S9FB ]:/[9?/[30*-M /29?]S*-9?/[/210*A9?] y
_`5S9fO *-9fZ:/[,.30*-]f57308:10,EV5Z:/g,.E?8  93CEV573M28S9 30*-9 < 8 < , M <?N 3 < 1./2,8SR ^ RI_`_`abRUcdONMeL_`f`S _`fgcdfgh)V[SgViRIf
/,+kE?* > *A3g, < ,4365S*A9?/2B 8:,0M[* NAN 5730*-8:9?, *-9] N-< M[8:,0/ N * @ *A3C/[B /[9 Z=*A108:9 @ /29f30, < 9?B?/21q5S/[108 > *-MI]:1.8  30E
M28S9?B?*A30*-8:9F,  6f=| 6 ? |N\ 8F| 8S  yop E?/ < 9?B?/[1 N Ok*A9?]qM2/ NAN-<?N 5S1 @ /2M6EV579?*-, @ ,s3CE?573TM5 < ,./ 8S,0M2* N-N 573C8:14O
O:/25S,.3TBFO=9V5 @ *AM2,5S1./ M28:9f30108Z:/[10,0*-5 N 5S9?BKEV5ZS/ > /2/[9H5g, <?> z./[M[38SR 3CE?1./2/
B?/[M5SB?/[,87Rk*A9f3C/29F,0*AZS/
10/[,0/25S10M6E y ( N 5S10]S/ 9 <?@ > /21 87Rm3C1C579?,0*A/29f3 @ 8kBF/ N , EV5Z:/ > /2/[9c?108:cL8:,./2B3C8/ +kc N 5S*A9 3CEF/
/,+k*A,.3C/[9?M2/ 8SR=, < ,.3657*-9?/[B 8:,.M2* N-N 5 3C*-8S9?,  ? =|)\ 8F|58:  y$/ 8:9?/[,579?B &K8 @ cV5 N 5  ?  fE?5ZS/ c?108:cL8:,./2B
5aMlO > /[109?/l3C*-M @ 8=B?/ N  E?*AM6E*-, 5 >?N / 308`c?1./2B?*AM[3 3CE?/ 5Sc?cL/5S105S9?M2/ 5S9?BBF*-,C57c?c /25S1C579?M2/ 8SR
, < ,.3657*-9?/[B`8:,.M2* NAN 5730*-8:9F,g*-9 M28:9f30*-9 < 8 < ,iO:/25S,.3 > *-8S10/57M[3C8S10, y (Z75S1.*-/l3PO8SR ,.* @ <FN 5730*-8:9Q30/2,.30,
 /210/XcL/21.Rj8S1 @ /2B3C8 /[Z75 NA< 573C/+30E?/KBFO=9V5 @ *-M > /2EV5Z=*-8S1q87R30E?/ @ 8=B?/ N y ;k< M6E 3C/2,43C,qc?108Z=*-BF/
5S9\*-9FM28 @ c N /l3C/+M6E?5S1C5SMl3C/[10*
2573C*A8:98SRT3CE?/ @ 8kBF/ N cF108:cL/2143C*-/[,  E?*-M6E *-, > *d5S,./2B3C8  5S10B?,i3CEF/
,0cL/2M[* e M > /[EV5Z=*-8:1., > /2*-9F] *A9 ZS/2,43C*-]:573C/[B y  3+*-,i,.E?8  9 > / N 8  3CE?573+5 B?/[3C5S* N /2B > *AR < 1.M5730*-8:9
5S9V5 N O=,0*A,oM57910/[ZS/5 N M[8 @ c N / +HBkOk9?5 @ *AM > /2EV5Z=*-8S1o3CEV5 3 *-, < 9 N *S/ N OK3C8 > /gB?*A,0M28ZS/210/[B < ,0*A9?]
BFO=9V5 @ *-MI,.* @ <FN 5730*-8:95 N 8:9?/ y
? 
     	
 
x 5S,./2B 8:930E?/\M[O > /2109F/[3C*AM @ 8=B?/ N *-9?]`Rj105 @ /  8:1!  6:  | / 8S9?/2, 5S9?B &I8 @ cV5 N 5  ?  iE?5ZS/
B?/lZ:/ N 8:cL/2B 5 ,43C1 < M[3 < 10/2Bw| < 9?,./2]:1./2]f5730/2B @ 8kBF/ N Rj8:1YM[8:9f3C*A9 < 8 < ,^OS/5S,43 > *-8S10/57M[3C8S10, y ;k< , -
3657*-9?/[Ba8:,.M2* N-N 5 3C*-8S9?,m5S1./KZ=*A/  /2B5S,m30E?/ 1./2, <?N 3Y8SR M[8 @ c /l3C*A30*-8:9 > /[3  /2/[9`3CEF10/2/ @ /[365 > 8 N *-M
cV5730E  5O=,  ] NA< M28S,0/IRj/21 @ /[9 3C573C*A8:9~|V/l3CEV5S9F8 N 85+k*ABV573C*A8:9 5S9?Ba] N-< M[8:,0/K8 +k*-BV5 3C*-8S9 y )+/l365S* N /2B
@ 8kB?/ N *A9?]^8SRL3CEF/m*-9f3C105SM2/ N-N-<FN 5S1T10/[] <?N 5 3C8:14O c?1.8kM[/2,0,./2, *-, 1./2c N 5SM2/[B > O M[O > /[109?/l3C*AMiZ75S1.*d5 >FN /2,
/  579?B   10/[c?10/[,0/[9 30*-9?]Q30E?/H8ScF3C* @ 5 N ,43C10573C/[]:*-/[,qRj8:1Y/29 lO @ / ,.O=9f3CE?/[,0*-,K579?B5SMl3C*AZ=*3PO:| 10/ -
,0cL/2Ml3C*Z:/ N O y )+/[9?8S3C*A9?]Q3CEF/*-9?,4365S9f36579?/28 < ,X]S108  3CE 1C5730/D5 N 8S9?]Q3CE?/ $ - 30E c?573CE  5O=, 5S,5  |






@ 5 +   
 R^30E?/\]:108  30E 1C5 3C/ 5 N 8S9?]v3CE?/ $ - 3CE cV5730E  5O*-, N 5710]:/7| 30E?/293CE?/ 5S,.,08=M2*-573C/[B ,4Ok9f30E?/2,.*-,
) /  *\579?B 5SMl3C*Zk*3PO)   *  * NAN+> / N 5S10]:/ y p E?/ ]:1.8  30E 10573C/   5 N 8S9?] /25SM6E c?573CE  5O *A,
@ 8kB?/ N /[B  *A3CE @ 8kBF* e /[B _a8:9?8=B 10573C//[h < 573C*A8:9?,I*A9  EF*-M6E 3CE?/D1C5 3C/*-,IcF108:cL8:1.30*-8:9?5 N 308
3CEF/X*A9f3C1C57M2/ NAN-<?N 5S1 M[8:9?M[/29f3C10573C*A8:9\8SR 5S/lO\/29 lO @ / *  M28:9f30108 NAN *-9F]H3CE?/ $ - 3CE cV5730E  5O 
 








     *  
   

 "  
    *  

   


 '  
? 6
 E?/[10/  
-  5S9?B  10/[c?10/[,0/[9 3 3CE?/DM[8:9?M2/[9f3C1C5 3C*-8S9?,K8SR ] N-< M[8:,0/7|T/l3CEV579?8 N 5S9?B B?*A,0,08 N Z:/[B
8 +=Ok]S/29~|L10/[,0cL/2M[30*AZS/ N O    5710/ @ 5 +F* @ <?@ ]S108  3CEa1C5730/ M[8:9?,.3C5S9f3C,    5S9FB 

 5S1./ ,0573 < -
1C5 3C*-8S9M28:9?,4365S9f30,qRj8:1g30E?/K, <?> ,.3C10573C/ 5S9?B B?*A,0,08 N Z:/[Ba8 +=O=]:/29w|L1./2,.c /[M[3C*Z:/ N O y
p E?/ MlO > /21.9?/[30*-M @ 8=B?/ N /[h < 573C*A8:9?,^cF10/2,./29f3C/[B*-9 3CE?/ 8:10*A]:*-9V5 N 10/lRj/210/[9?M2/  ?  M[8:9f365S*A9
,0/lZ:/[1C5 N 3PO=c 8S]:1C5ScFE?*-M25 N /21.108:1., y p E?/XM28:1.10/[M[3C/[B @ 5S,0, > 5 N 5S9FM2/2,q5S1./  10*303C/[9`57, 
 
     )    *   
  
      0) 
  
 
       ,*      )    * 
 

   ) 
   




  &   
	&          




          
     )  +   *  	        	!   !   
* 










)    *   
 * 
    +* 
    /     
  
 
)    *   
 *     +* 
    / 






)    *   
 *     + )  y ? *
 E?/[10/    5S9?B  5S10/ 3CE?/M[/ N-N @ 5S,0, M[8:9?M[/29f3C10573C*A8:9 5S9?B*A9 301C5SM[/ NAN-<?N 5S1K,.3C8S1C5S]:/ M5S1 > 8 -
EfO=B?1C5730/ @ 5S,0,KRj1C5SMl3C*A8:9~|o1./2,.c /[M[3C*Z:/ N O  *-,K3CE?/ B?* NA< 3C*A8:9 1C5730/  
  *-,X3CE?/ ] N-< M28:,./ Rj/[/2B
M28S9?M2/[9 301C5730*-8:9   *A,g3CE?/KB?*A,0,.8 N ZS/2B 85+=O=]:/[9 @ 5S,0,m3C105S9?,4Rj/21iM28=/  M2*A/29f3   + *-,g3CEF/X,0573 < -
1C5 3C*-8S9 M[8:9?M2/[9f3C1C5 3C*-8S9Q8SRs8 +=O=]:/29 4  5S10/iO=*-/ N B M[8k/  M2*-/[9f3C, 	  5S9?B  5S10/q,.308:*-M6E?*A8 @ /[3C1.*-M
M28=/  M[*-/29f30,+Rj8:1^, <?> ,.301C5730/D5S9?Bv*A9f3C1C57M2/ NAN-<?N 5S1i,.308:1C5S]S/ M5S1 > 8SE O=B?10573C/H,.O=9f3CE?/[,0*-,K579?BM28:9 -
, <F@ cF30*-8:9w| 10/[,0cL/2Ml3C*AZS/ N O    579?B $5710/ /29 lO @ /`,4O=9 30E?/2,.*-,579?B B?/[M5O 1C5730/ M[8:9?,4365S9f3C,[|
? \
10/[,0cL/2Ml3C*AZS/ N O  5S9?B   + *-,H5`M28:9F,.36579 3 cV5S1C5 @ /l3C/21H5S,0,.8kM[*d5730/2B  *3CEM[8:9?,43C*A3 < 3C*Z:/Q/[9 [O @ /
,.O=9f3CEF/2,0*A, y ( @ 8:10/mB?/l365S* N /[B BF/2,0M[10*AcF3C*A8:9D8SR 30E?/ @ 8=B?/ N M579 > /mRj8 < 9?B *-9	 ?   y  3 *-,  8:143CE
9?8S30*-9?] 3CEV5 3Y30E?/ M[O > /21.9?/[30*-M @ 8kBF/ N B?8=/2,^9F8S3+]:/[9?/210573C/ , < ,4365S*A9?/2B8S,0M2* N-N 573C*A8:9?,  *A30E`3CEF/
cV5S105 @ /[3C/[1mZS5 N-< /[,q/ +F5SM[3 N O 5S,q]:*AZS/29a*-9  ?   y p E?/ c?5S1C5 @ /[30/21mZ75 N-< /2, < ,0/[Bv*-9\3CEF/ , <?> ,0/ -
h < /29f3 ,0* @H<?N 5730*-8:9 5S9?B > *AR < 1.M5730*-8:9D,.3 < B?*A/2, 5S10/i]:*Z:/29 *-9 p 5 >?N /Y y 4 y p EF/^cV5S105 @ /[3C/[10, 5S1./
8 > 3C5S*-9F/2BRj108 @  ?    *A30E\30E?/K/,+kM2/[cF3C*A8:9\3CEV573   +  y 74]7] - E y
p 5 >?N /X y 4  ^ RI_`_`abRUcdONMeL]_`f`S _`fgcdfgh)V[SgViRIf 10/25SM[308:1 @ 8kB?/ N cV5S105 @ /[3C/[10, y
no5S105 @ /l3C/[1 WY9?*3  5 NA< /
      E	
  y ?k? |V y }F|V y 476
  ] U  y fk|V y F}S|V y :F}
  ] 7]  y }56k|V y \:k|V y 6:	  ] 7]  y@? 74k|  y F|~} y F|V y f  ] 7] }k|~}F|V y 8
  ]7] - E  y 4
  + ]7] - E  y 74 E 
  y \
 " @ ] U  y F}
 ' @ ] U  y   E	
 ::
 + @ ] U \ y 
             
(^, @ /29f30*-8:9?/[B c?10/lZk*A8 < , N O:|
30E?/M[O > /2109F/[3C*AM @ 8=B?/ N B?8k/[,9?8S3Dc?1.8kB < M2/, < ,.3C5S*-9?/[B 8S,0M2* N -
N 5 3C*-8S9?,  *A30E 30E?/ cV5S1C5 @ /l3C/21Z75 NA< /2,D]:*Z:/29/,+F5SMl3 N O5S, *A9  ?   y x /2M25 < ,./a3CEF/ Z75 NA< /8SR
3CEF/ cV5S105 @ /[3C/[1   + *A, 9F8S3H,.c /[M2* e /2B*A9 30E?/ 8S10*-]S*-9V5 N 10/[Rj/[10/[9?M2/7|
5ac?1.* @ *A30*AZ:/,./5S1.M6E  5S,
M28S9?B < Ml3C/2B308HB?/l3C/21 @ *A9?/^M[8 @ > *A9V5730*-8:9?, 8SRs30E?/^c?5S1C5 @ /[30/21., 3CE?573g, < c?cL8:1.3mcL/21.*-8=B?*-Mi,.8 N-< -
3C*A8:9?, ymp E?/ Rj8 NAN 8  *-9F]M28 @ > *-9V5730*-8:9F,q87R 579?B 
   /210/XRj8 < 9?B > OaBkOk9?5 @ *AM ,.* @ <FN 5730*-8:9





     y D]  U |~} y  ] U  y
 
  b"} ? E	
g5S9?B	
     y \D]  U |~}  y 4] U  y
 

   }D] U 579?B	    y } ? E 




   } C" 4]  U 5S9?B    y }:} 8DE
 |  y } ? E	
  y
b N /25S1 N O3CE?*A, *A,Q5 ZS/21.O *-9?/  M2*-/[9f3 @ /[3CEF8kB Rj8S1 B?/l3C/[1 @ *-9?*A9?] 30E?/`105S9?]:/v87RIcV5S105 @ /l3C/[1
Z75 N-< /2, yvx *AR < 1.M5730*-8:9 5S9V5 N O=,0*A,H*-, ,0E?8  9 > / N 8  308 > /5 @ < M6E @ 8:1./ cL8  /214R <?N 308k8 N Rj8S1
B?/l3C/21 @ *A9?*-9F] , < M6E*-9kRj8:1 @ 573C*A8:9 y 3Y*-,  8:143CEa9?8S3C*A9?]D3CEV573Y*-9\3CEF/ 8:1.*-]:*A9V5 N 1./[Rj/[10/29FM2/  ?  
> *R < 10M2573C*A8:9 5S9V5 N Ok,.*-,
*A, < ,0/2B 3C8XB?/[30/21 @ *-9F/i30E?/i1C5S9F]:/Y87RwRj8 < 1 < 9 9?8  9cV5S1C5 @ /l3C/21., )
 |
 2|  " |  ' *g30EV573i, < c?cL8:1.3qcL/210*A8kBF*-M+,.8 N-< 30*-8:9F, y
Jo*-1.,.3 3CE?/v301C5S9?,.*-/[9 3 > /[EV5Zk*A8:1Q8SRK30E?/ @ 8kB?/ N *A, ,.3 < B?*A/2B Z=*d5 BFO=9V5 @ *AMv,0* @ <?N 5 3C*-8S9 y
Jo*A] < 10/ y \`,.E?8  , 3  8 ,0* @ <?N 5 3C*-8S9 3C/[,.30, 5 3DE?*-]:EBF* N-< 3C*-8S9 1C5 3C/2, yp E?/\M2/ N-N @ 5S,.,M28:9 -
M2/[9f3C1C5 3C*-8S9)   *I*A,KM6E?8:,0/[9 5S,K3CE?/ 8 < 30c < 3XZS5710*d5 >?N / Rj8:1I30E?/ M <?N 3 < 10/ y\x 8S30E ,.* @ <?N 573C*A8:9?,
5S1./*-9?*3C*d5 3C/2B  *A3CE30E?/,.30/5SBFO- ,.365 3C/ ,08 NA< 3C*A8:9M28S1010/[,0cL8:9?B?*A9?]3C8  C"A}56:`E	
579?B

  } ]  U
y p E?/ Rj/2/2B] N-< M[8:,0/ M28:9?M[/29f3C10573C*A8:9v*A, @ 5S*-9f3C5S*-9?/[Bv573q3CEF*-,YZ75 NA< /  E?* N / 3CEF/
B?* N-< 30*-8:9\1C5 3C/H*A,YM6E?5S9?]:/[Bv, N *-]:Ef3 N O y   E?/[9`3CEF/HB?* N-< 30*-8:9\1C5 3C/H*A,YM6E?5S9?]:/[B`3C8  b"}56 ? 8
E	
m30E?/ @ 8=B?/ Ns@ 8Z:/2,q3C8 5 9?/  ,43C/25SBFO-P,4365730/H,08 N-< 30*-8:9~|  EF* N /KRj8:1   b"A} 6 ? 6DE	
m3CEF/
@ 8kB?/ N / +FEF* > *3C,+, < ,.3C5S*-9?/[B 8:,0M[* N-N 573C*A8:9?,q8SR 5Q, @ 5 N-N 5 @ c N *3 < B?/ y Jo*-] < 10/D y 8Q,.E?8  ,X,.8 @ /
,0* @ <?N 573C*A8:9a1./2, <?N 30,I573 N 8  /[1+B?* NA< 3C*A8:9 1C5730/2,I5S9FBv3CE?/ ,05 @ / Rj/2/[B] N-< M28:,./ M28:9FM2/29f301C5730*-8:9 y
p E?/m,.* @ <?N 573C*A8:9?,T5S1./ *-9F*A3C*-573C/[B  *3CEH30E?/g,.30/5SBkO - ,.3C573C/g,.8 N-< 3C*-8S9HRj8:1   b"A} 4^E	
 y   EF/29
3CEF/ B?* N-< 30*-8:9 10573C/ *-,KM6EV5S9F]:/2B 308  b"}547676\E	
l|3CE?/ @ 8kB?/ N *-9?*3C*d5 N-N O 8:,.M2* N-N 5 3C/2,K579?B
? 














Jo*A] < 10/  y \  )^O=9V5 @ *AM,0* @H<?N 5730*-8:9`8SR 30E?/^ RI_`_`abRUcdONMeL_`f`Sw_`fgc`fgh)V[SgViRIf 10/57M[3C8S1 @ 8=B?/ N 5 3
E?*A]:E\B?* NA< 3C*A8:9Q1C5 3C/2, y
3CEF/29 1./5SM6EF/2,5\9?/  ,43C/25SBFO ,.3C573C/ 573 5Sc?c?1.8 +F* @ 5 3C/ N O S:\E y   EF/29  b"}5476]\QE	
l|
3CEF/ @ 8=B?/ N /,+kE?* > *A30,g, < ,4365S*A9?/2B\8:,.M2* N-N 5 3C*-8S9?,  *3CE\5 M[8:9?,0*AB?/2105 >?N O N 5710]:/[1g5 @ c N *3 < BF/Y3CE?5S9
3CE?573K,0E?8  9 *-9 Jo*-] < 10/  y \ y (g3  7:E~|s3CE?/DB?* N-< 30*-8:9v10573C/87R 30E?/ N 573.3C/21I,.* @ <FN 5730*-8:9
*-,K1./2B < M[/2B 308   C"A}54 676E	
 y   E?* N / 30E?/ 5 @ c N *A3 < B?/*-,KB?/[M21./5S,./2B~| , < ,.3C5S*-9F/2B 8S,0M2* N -
N 5 3C*-8S9?,H5710/ @ 5S*A9 3C5S*-9F/2B /lZ:/[9 30E?8 < ]SE 3CE?/ ,C5 @ / B?* N-< 30*-8:9 1C5 3C/Qc?1./[Z=*-8 < , N O cF108=B < M2/[B 5
,.30/5SBkO - ,.3C573C/X,08 NA< 3C*A8:9 y
p E?/2,./v,0* @ <?N 573C*A8:910/[, <?N 3C, B?/ @ 8:9?,43C10573C/\3CE?/ M[O > /21.9?/[30*-M @ 8=B?/ N *A,DM5ScV5 >?N /\8SR^c?10/ -
B?*AM[3C*A9?]\3CE?/ 5Sc?cL/5S105S9?M2/ 5S9?BBF*-,C57c?c /25S1C579?M2/ 8SRm, < ,.3657*-9?/[B8:,0M[* N-N 573C*A8:98Z:/[1 5`105S9?]:/ 8SR
8:cL/210573C*A9?]DcV5S1C5 @ /l3C/21., y# 8  /lZ:/21[|w3CEF/ 1./2, <FN 3C,q*-9FB?*-M2573C/K,0*A]:9?* e M5S9f3qB?*w/[10/29FM2/2, > /l3  /[/29
S
















Jo*A] < 10/  y 8  )^O=9V5 @ *AM,0* @H<?N 5730*-8:9`8SR 30E?/^ RI_`_`abRUcdONMeL_`f`Sw_`fgc`fgh)V[SgViRIf 10/57M[3C8S1 @ 8=B?/ N 5 3
N 8  B?* NA< 3C*A8:9Q10573C/[, y
/,+kcL/21.* @ /29f3\5S9?B ,.* @ <?N 573C*A8:9  *A3CE 1./2,.c /[M[3\3C830E?/8:,0M[* NAN 5730*-8:9 5 @ c N *3 < B?/a573 N 8  579?B
E?*A]:EQB?* N-< 30*-8:9 1C5730/2,i5S,  / NAN 5S, 30E?/IEfO=,.3C/[10/[,0*-, > /2EV5Z=*-8:1 8 > ,0/[1.ZS/2Ba573 N 8  B?* N-< 30*-8:9 1C5730/2, y
p E?/[10/[Rj8S10/S| > *R < 10M2573C*A8:95S9V5 N O=,0*A,
*-,
9?/[/2B?/[B 3C8K*A9 ZS/2,43C*-]:573C/g30E?/2,./Y*A,0, < /2, y  3 *A,  / N-N  9?8  9
3CE?573M28S9 30*-9 < 8 < ,HO:/25S,.3 > *A8:10/25SM[308:10, /,+kE?* > *A3 , < ,.3C5S*-9F/2B 8:,0M[* NAN 5730*-8:9?,K8:9 N O Rj8:15`,.c /[M2* e M
1C579?]:/+8SRBF* N-< 3C*-8S9 10573C/[, 6 ?  y
p EF*-,g, < ]:]:/[,.3C,g30EV573g30E?/+B?* N-< 30*-8:9 1C5 3C/)  * *A,m5H10/25S,08S9V5 >?N /
M6E?8:*AM2/iRj8:1
3CE?/ > *R < 10M2573C*A8:9DcV5S105 @ /l3C/[1 y  9 3CE?*A, M25S,0/7|=30E?/iRj/2/2B ] N-< M28:,./qM[8:9?M[/29f3C10573C*A8:9 
 
*-, e +F/[Bv573K}D]  U
y
p E?/ 8:9F/,-Pc?5S1C5 @ /[30/21 > *AR < 10M5 3C*-8S9 BF*d5S]:105 @  *A30E  5S,Y30E?/ > *R < 10M2573C*A8:9\cV5S105 @ /l3C/[1Y*A,
,0EF8  9 *A9Jo*A] < 10/  y   E?/[10/ 30E?/Q] NA< M28:,./ M[8:9?M2/[9f3C1C5 3C*-8S9 ) 
*X*A,HM6E?8:,./295S,X3CE?/Q8 < 3Cc < 3
k}
Z75S10*-5 >?N / y+p E?/D,.8 N *AB N *A9?/2,^10/2cF10/2,./29f3X,.3C5 >?N /H,.3C/25SBFO-P,4365730/D5S9?BcL/21.*-8=B?*-M ,08 NA< 3C*A8:9?,  EF* N /
3CEF/ BV5S,.E?/2B N *-9?/[, 1./2c?1./2,./29f3 < 9?,4365 >?N / ,.8 N-< 30*-8:9F, y\p E?/ @ *-B?B N / > 1C579?M6E > /[3  /2/29 cL8:*-9f30,
}  ? 1./2c?1./2,0/[9f3C,+,43C/57BFO-P,.3C573C/X,08 N-< 30*-8:9?,gRj8S1mB?* /21./29f3^BF* N-< 3C*-8S9Q1C5730/2, y p E?/ < c?cL/21 > 105S9?M6E
B?/ e 9?/2B > O cL8:*-9f3C,q}:|F 5S9FBX1./2c?1./2,./29f3C,g30E?/ N 5S10]:/[,.3 
$ZS5 N-< /i8 > 3C5S*-9F/2B Rj8S1 30E?/^cL/21.*-8=B?*-M
,08 N-< 30*-8:9 573 30E?/^]:*Z:/[9B?* NA< 3C*A8:9D1C5730/ y
p E?/ N 8  /[1 > 105S9?M6EM28S9?,0*A,.3C*A9?] 8SRcL8:*A9 30,^}:|.6 5S9FB\
B?/ e 9?/2,Y3CE?/ N 8  /[1 
 N * @ *3m8SR 30E?/ cL/210*A8kBF*-MK,08 NA< 3C*A8:9?, yqp EF/210/ *-,^5 ,0*A9?] N / ,4365 >?N / ,43C/25SBFO-
,.3C573C/i,.8 N-< 30*-8:9 573 N 8  B?* N-< 30*-8:9 10573C/[, y   E?/[9 *-,
*A9?M21./5S,./2B 3C8  y } 47676 ? E 
 ) cL8:*-9f3i} * | 5
, <F> M[10*A30*-M25 N  8:cFR > *R < 10M2573C*A8:9 8=M2M < 10,m579?BQ3CE?/^,.3C/25SBFO-P,4365730/I,08 NA< 3C*A8:9 > /2M[8 @ /2, < 9?,4365 >FN / y
p E?/vcL/21.*-8=B?*-M\,.8 N-< 30*-8:9 ]:/29F/21C5 3C/2B *A9?*A30*d5 NAN O *-, < 9?,4365 >?N /v5S9FB > /[9?B?, > 57M9 308  5S1.B N 8 
B?* N-< 30*-8:9 10573C/[, < 9f3C* N 5+Rj8 N B > *AR < 1.M5730*-8:98=M2M < 10, 573   b"}5476: ? E 
 ) cL8:*-9f3 7* y no5S,43 3CE?*A,
cL8:*-9f3m3CEF/XcL/21.*-8=B?*-M^,08 NA< 3C*A8:9*-,m,4365 >?N / y
JV8:1^5  *-B?/X1C579?]:/X8SR
B?* N-< 30*-8:910573C/[,2| 30E?/X,.365 >?N /Xc /[10*A8kB?*AMK,08 NA< 3C*A8:9\M28=/,+k*-,43C,  *3CE`5S9
< 9?,4365 >FN /,.30/5SBkO - ,.3C573C/\,08 N-< 30*-8:9 y   E?/29  *-,*A9?M21./5S,./2B3C8 b"}56 ? 76vE	
3) cL8:*-9f3  *l| 5
, < c /[10M21.*A30*-M5 N  8:cFR > *AR < 10M5 3C*-8S98kM[M < 1.,  E?*AM6EM25 < ,./2,3CE?/ c /[10*-8=B?*AM ,08 N-< 30*-8:9 3C8B?*A,C5Sc.-
cL/5S1q5S9?B\3CEF/ ,43C/57BFO-P,.3C573C/X,08 N-< 30*-8:93C8 10/[]f5S*A9 *3C,i,.3C5 > * N *A3PO y
p E?/X,.3C/25SBFO-P,4365730/ ,.8 N-< 3C*-8S9
@ 5S*-9f3657*-9?,m*3C,q,.365 > * N *A3PO < 9f30* N 5 > 105S9?M6E?*A9?] cL8:*A9 3  ? 6 o573  $b" 7::F}XE	
)jc 8:*A9f3"47*i*A,
10/25SM6E?/[B yap EF/293CEF/ ,43C/57BFO-P,.3C573C/ ,08 NA< 3C*A8:9 3 < 109F, > 5SM9 *A9 3CEF/ B?*A10/[M[3C*A8:9 87RgB?/[M210/25S,0*A9?]
B?* N-< 30*-8:9 1C5730/I5S9?B > /2M[8 @ / < 9?,4365 >?N / y (Y9?8S3CEF/21 Rj8 N B > *R < 10M2573C*A8:9 8=M2M < 10,i5 3  !b"}5874 ? }
E	
 ) cL8:*A9 3 ? *  E?/21./I3CE?/K,.30/5SBkO - ,.3C573C/K,08 N-< 30*-8:9 > /2M[8 @ /2,i,.3C5 >?N /^8:9?M2/X5S]:5S*-9 y ( N 30E?8 < ]SE
9?8S3 ,0E?8  9~|VEF*-]:E?/[1 BF* N-< 3C*-8S9 10573C/[,  * NAN M25 < ,./+3CE?/+,43C/25SBFO ,.365 3C/^308 N 8:,./^,4365 > * N *3PO 5S9?BQ3CEF/
 5S,0E.- 8 < 3q,.30/5SBkO\,.365 3C/I3C8 > /2M28 @ /K,.3C5 >?N / y
:
 (%/	 h_* ~	?| A#"1	?!#	5H.'G/5"!#%$ 0{# $'!#)*	  
 
  	 















!#/%.*!#. 	4!#$! dZ$&+4$A*' .'G/5"!#%$5c*- %/$dM-$!#	30z.7
"$	3	 
   6z+a$mdZ	3D	55cg3$










$^	34b'G$ 0[.'G/5"!#%$nZ$/	  *	5B!# c!#)	3/	i	 *%
!/aD	5
F/1  X#	$'






K!C"!/	cn" K!C. %	Af	5/%$^0*V/$ %*!#%$ "0 &K!C. %	bAf	5
$0/$ %*!#%$n4 $a!/)	5
	




> /Q8 > ,./214Z:/2B/,+kcL/21.* @ /29f365 NAN O y 2Y/lZ:/2143CE?/ N /[,0,2| 3CEF/, <?> M21.*A3C*AM5 N Rj8:1 @ 87Rq30E?/ > *R < 1=-
M2573C*A8:9 5S]S10/2/[,  *3CE 30E?/v/ +FcL/21.* @ /29f365 N 8 > ,0/[1.Z7573C*A8:9 5S9FB 3CEF/v,0* @ <?N 5 3C*-8S91./2, <?N 30,
) Jo*-] < 10/a y 8*30EV573 , < ,.3657*-9?/[B 8:,0M[* NAN 5730*-8:9?, 573 N 8  /[1 B?* N-< 30*-8:910573C/[, EV5Z:/`5 N 5S10]:/
5 @ c N *A3 < B?/+8:9?M[/K/2,.3C5 >?N *-,0EF/2B y
 
p E?/ ,0/[M28:9FB  8:ckR > *R < 10M2573C*A8:9 c 8:*A9f3D*-,D, < cL/21.M21.*A3C*AM5 N y p E?/21./[Rj8:1./S|g3CEF/acL/21.*-8=B?*-M
,.8 N-< 30*-8:9 3CEV5 3I/ @ 5S9V5730/2,^Rj1.8 @ 3CE?*A, > *R < 10M2573C*A8:9`EV57,^Z:/[1.Ov, @ 5 N-N 5 @ c N *A3 < B?/ y^p E?*A,
/ +Fc N 5S*A9?, 3CEF/vBFO=9V5 @ *-Mv,.* @ <FN 5730*-8:910/[, <?N 3C,Q*A9 Jo*-] < 10/ y \ y$p EF/210/ *A, 9?8/ +FcL/21 -
* @ /[9 3C5 N ,43 < B?*A/2, *-9 3CE?/ N *3C/210573 < 10/Q3CE?573 B?/ @ 8:9?,43C1C5 3C/a5 B?*w/[10/[9?M2/ > /l3  /[/29 3CEF/
8:,.M2* N-N 5 3C*-8S95 @ c N *3 < BF/2,H30EV573 5S1.*-,0/QRj1.8 @> *R < 10M2573C*A8:9?,5 3 N 8  579?B EF*-]:EB?* N-< 30*-8:9
10573C/[, y' 8  /[Z:/[12| 3CE?*A, @ 8=B?/ N c?10/[B?*-Ml3C*A8:9\M28 <?N B > /K*-9fZS/2,.30*-]f5 3C/2B\/ +FcL/21.* @ /29f365 N-N O y
 
p E?/[10/Y*-, EfOk,43C/[10/2,.*-, Rj8:1 B?* NA< 3C*A8:91C5730/2, *-9D3CE?/q1C579?]:/q8SR     y } 874 ? }iE	
l|= y S::k}
E	
 oB < /H3C8 30E?/HcF10/2,./29?M[/8SR @ <?N 3C*Ac N /I,4365 >?N /H,43C/57BFO-P,.3C573C/H,08 NA< 3C*A8:9?, y  O=,43C/21./2,.*-,
M[8 <?N BE?5ZS/D5S9 5SBFZS/21.,0/D/ /2Ml3K8:93CE?/ 1./5SMl3C8:1^8:c /[1C5 > * N *3PO y  3K57c?c /25S10,Y3CEV573+, < M6E
> /2EV5Z=*-8S1QEV5S,9?873 > /[/29 10/[c 8S1.3C/[B > O 8S3CEF/21 30E?/28:1./[30*-M2*-5S9?,Q8S1Q/,+kcL/210* @ /[9f365 N *-,.30, 
R < 143CE?/[1i/,+kc /[10* @ /[9 3C5 N ,43 < B?*A/2,Y5S10/I1./2h < *A10/2B\3C830/2,.3q3CEF*-, @ 8kB?/ N c?1./2B?*AM[3C*A8:9 y
(^B?BF*A3C*A8:9V5 N  9?8  N /[B?]:/IM579 > /I8 > 365S*A9?/2B > O *-9fZ:/[,.3C*A]f5730*-9?]H30E?/ > *R < 10M2573C*A8:9 > /2EV5Z=*-8S1
 *A30EK10/2,.c /[M[3T3C8m3  8YcV571C5 @ /[30/210,s,.* @ <FN 36579?/28 < , N O y Jo*-] < 10/  y }g,.E?8  ,T30E?/
3  8 - cV5S105 @ /l3C/[1
> *R < 10M2573C*A8:9\B?*d5S]S1C5 @  *3CEaB?* NA< 3C*A8:91C5730/3)  *i5S9?BaRj/[/2Ba] N-< M[8:,0/XM28S9?M2/[9 301C5730*-8:9 ) 
  *q57,
3CEF/ > *AR < 1.M5730*-8:9 cV5S105 @ /[3C/[10, yp EF/ e ] < 10/ B?/2cF*-M[30,3CE?/ N 8=M < , 87RY30E?/  8:cFR > *AR < 1.M5730*-8:9
cL8:*-9f3C,  E?/21./ ^x }I579?B ^x H1./[Rj/[1 3C8cL8:*-9f30,+}I5S9?B =|F10/[,0cL/2Ml3C*AZS/ N O:|?*A9\Jo*-] < 10/^ y  y
p E?/
10/[]:*-8S9aM[8:9f365S*A9?/2B *-9?,.*-B?/I30E?/2,./ 3  8 N 8=M2*s1./2c?1./2,./29f3C,^30E?/X8:c /[1C5730*-9?]D,.cV5SM2/X3CEV5 3Y, < c?cL8:1.30,
 ?
























 (%/	z%2Q*&IedZ$"| A#	3!/	5k.'G/5"!#%$x0/ $"'4!/)	   
 
  	 		   
	
/	53!/$-1$0	3 d-%!/)qN *0 "e!#)	V.'G/5"!#%$[A/1	?!#	3/5
/*
!C"	30@$






Zb* %!#%A %5! bA)*	5$	5M
)$md-z1!/)	%/	?!2gIJ)	 $5`'G$Z+ -%M$$!/$%c
d-)% 	k!#)	1 $5i'G$,+ a&),  
)Af	zIJ)%,%1A %	3!#)"!'G$q3	5K!C% /	3$
$'Z$Af	5#L!#*[5$0*%!#%$3c + >.'G/5"!#	3%B!#$z !#A* 	b.*%'G
2"!/$ Af$%7!/V"!,  ^	50
$k  ^	50 NEvIJ)*	5/	?'G$/	"ce $*	?| A#	3!/	5.*%'G
2"!/$ " %
bd-!#) !#)	[$"!#)	3
A/	3!#	3  ^	50 "!, AA




 E?*AM6E 8S10*-]S*-9V5730/ Rj1.8 @ cL8:*A9 3g}m*-9DJo*A] < 10/g y  y (^,
,.E?8  9 *A9Jo*A] < 10/m y }F|S3CEF/210/i*A,
5+,0*A9?] N /
> *R < 10M2573C*A8:9c 8S*-9f3mRj8:1 
   }] U y
p E?/m8:9?/ -PcV571C5 @ /[30/21 > *AR < 1.M5730*-8:9 B?*d57]:1C5 @  *3CE  5S,o3CEF/ > *R < 10M2573C*A8:9HcV571C5 @ /[30/21 579?B

   C" :D] U *-,Y,0E?8  9 *-9vJo*-] < 10/H y }S} y ; * @ * N 5S1g308Jo*-] < 10/  y k| 3CEF/ > 105S9?M6E > /l3  /[/29
cL8:*-9f3C, }  ? 10/2cF10/2,./29f3C, 5`,43C/25SBFO-P,4365730/Q,08 NA< 3C*A8:9 M[8:9f365S*A9?/2B  *A3CEF*-95ac /[10*-8=B?*AM ,.8 N-< 3C*-8S9
5Sc?cL/5710*-9F]XRj1.8 @ 3CE?/Y, <?> M21.*A30*-M5 N  8:cFR > *AR < 1.M5730*-8:9 c 8S*-9f3") cL8:*-9f3Y} * 579?B B?*A,C5ScFc /25S10*A9?]H5 3
3CEF/ , < c /[10M[10*A30*-M25 N  8:ckR > *AR < 10M5 3C*-8S9 )jc 8S*-9f3 ? * y p E?/HcL/21.*-8=B?*-MI,.8 N-< 30*-8:9\/ @ 5S9?573C*A9?]Rj108 @
cL8:*-9f3K}K*-, < 9F,.365 >?N / < 9f3C* N 3CEF/KRj8 N B > *AR < 10M5 3C*-8S9) cL8:*-9f3<6* y
Jo*A] < 10/  y }:}  >+9?/ -PcV5S105 @ /[3C/[1 > *AR < 1.M5730*-8:9BF*d5S]:105 @ 87R^3CEF/-^ RI_`_`abRUcdONMeL]_`f`Su_`fgcdfgh)V[SgViRIf
10/25SM[308:1 @ 8=B?/ N  *A30E5S,m30E?/ > *AR < 1.M5730*-8:9c?5S1C5 @ /[30/21i5S9FB
  b" : ] U
y
 6
WY9 N * 7/ Jo*-] < 10/  y F|q3CE?/[10/ 9?8  / +F*A,.30,a579 < 9?,.3C5 >?N / cL/21.*-8=B?*-Mv,.8 N-< 3C*-8S9  *A30E?*-9 3CEF/
N 5710]:/ -{5 @ c N *3 < BF/ ,4365 >?N /c /[10*A8kB?*AM ,08 N-< 30*-8:9 y p E?/ < 9?,4365 >?N /c /[10*A8kB?*AM ,08 N-< 30*-8:9/ @ 5S9?573C/[,
Rj108 @ 5, < cL/21.M210*3C*AM5 N  8:cFR > *AR < 1.M5730*-8:90)jc 8S*-9f3 7*5S9?B/29?BF, 573 579?8S3CEF/21D, < cL/21.M21.*A3C*AM5 N
 8ScFR > *R < 10M2573C*A8:9%) cL8:*-9f3 4* y   *A30E?*-930E?*-,icL/210*A8kBF*-MI,08 N-< 30*-8:9~|?30E?/X,.3C/25SBFO-P,4365730/ ,.8 N-< 3C*-8S9
10/[]f5S*A9?,~*A30,s,.3C5 > * N *A3PO ysp E?/21./[Rj8:1./S|  *A3CEF*-9+3CEF/
1C5S9?]S/     y } =}:gE	
 |  y }  8 874gE	
 :30E?/21./
*-, 5H,.3C5 >?N /^,.30/5SBkO - ,.3C573C/+,.8 N-< 3C*-8S9~|=5S9 < 9?,4365 >?N /^cL/21.*-8=B?*-Mq,08 NA< 3C*A8:9 5S9?B\5H,4365 >?N /^cL/21.*-8=B?*-M
,08 N-< 30*-8:9 yop E?/KM[O > /[109?/l3C*AM @ 8=B?/ N M25S9\c?10/[B?*-Ml3m3CE?/KM[8k/ +F*A,.30/29?M[/X87R 5,.3C5 >?N /I,.3C/25SBFO-P,4365730/
,08 N-< 30*-8:9579?B5 ,4365 >FN /QcL/21.*-8=B?*-M ,08 NA< 3C*A8:98Z:/[1 5 @ /5S9F*-9?]SR <FN 105S9?]:/8SRqB?* N-< 30*-8:9 1C5730/2, y
 3\*-, * @ c 8:14365S9f3 3C8/ @ c?E?5S,0*2/v3CE?573Q3CEF//,+k*-,43C/29FM2/ 8SR @ <?N 3C*-c N /a5730301C5SMl3C8:1.,  8 <?N B > /
h < *A30/IB?*  M <?N 3g3088 > ,./21.ZS/ < ,0*-9F]BFO=9V5 @ *-MI,0* @ <?N 573C*A8:9Q5 N 8:9?/ y p E?*-,i57]f5S*-9 , < c?cL8:143C,m3CEV5 3
> *R < 10M2573C*A8:9\5S9V5 N O=,0*-,m*A,i5 Z:/214O\c 8  /214R <?N 3C8=8 N Rj8:1 @ 8kBF/ N 5S9?5 N O=,0*A,i5S9?BZ75 N *ABV5730*-8:9 y
p E?/ > /2EV5Z=*-8:1 ,0E?8  9\*-9 Jo*-] < 10/^ y }:}+*-, cV5S143C*-M <?N 571 N O *-9f3C/[10/2,43C*A9?]5S, @H<?N 30*-c N /Y5 303C105SM,-
3C8S10,QEV5ZS/ > /[/29 8 > ,./214Z:/2B /,+kcL/21.* @ /29f365 NAN O *A9 M28:9f30*-9 < 8 < , M <?N 3 < 1./2,Q8SRs^ RI_`_`abRUcdONMeL]_`f`S
_`fgcdfgh)V[SgViRIf  8f  y Jo*A] < 1./v y }  ,.E?8  ,Q3CE?/`10/2, <?N 30,Q8SRX5S9 /,+kc /[10* @ /[9 3  8F} ^B?/[,0*A]:9?/2B 308
/,+F5 @ *-9F/ 3CEF*-,HcFE?/29?8 @ /[9?8:9 yap E?//[ZS8 N ZS/2BM571 > 8:9B?*A85+k*AB?/ ,.*-]:9V5 N *A, < ,./2B 5S, 5`10/[c?10/ -
,0/[9f365730*AZ:/ 8 < 30c < 3DZ75S10*-5 >?N / Rj8:13CEF/ M <?N 3 < 10/ yp E?/ /,+kc /[10* @ /[9 3 ,4365S143C,  *A30E8S,0M2* N-N 573C8:14O
BFO=9V5 @ *-M[,Y30EV573^5S10/ 8 > 3657*-9?/[B > O`,  *A30M6E?*-9?] 3CE?/ M <?N 3 < 1./ Rj108 @> 573CM6Ev308 M[8:9f3C*-9 < 8 < ,+8:c.-
/210573C*A8:9 y (g3   SE3CE?/KB?* N-< 30*-8:9 1C5730/I*-,m, N 8  N O 1C5 @ c /[BB?8  9a8ZS/21q5  ? E?8 < 1mcL/21.*-8=B
< 9f3C* N 3CE?/i8:,.M2* N-N 5 3C*-8S9?,oB?*A,C5ScFc /25S1 y p EF/Y,4365730*-8:9V571.O ,4365730/Y*A,
c?10/[,0/[1.Z:/[BQRj8:1 3  8HBV5O=,  EF* N /
3CEF/ B?* N-< 30*-8:9 10573C/ *-, @ 5S*-9f3657*-9?/[B 5 3 30E?/ N 8  Z75 N-< / y (g3   f\E 30E?/ BF* N-< 3C*-8S9 10573C/D*A,
, N 8  N OQ105 @ c /[B < c`573m30E?/K,C5 @ /K1C5730/K5S,  57, < ,./2B\Rj8:1g3CEF/X9F/2]f5730*AZS/X105 @ c y >+,0M2* N-N 573C*A8:9?,
k\
Jo*A] < 10/X y }   r +kcL/21.* @ /29f365 NAN O 8 > ,./21.ZS/2B`301C5S9F,0*-/[9f3 > /2E?5Z=*A8:1i*-9 5M28:9f3C*A9 < 8 < ,qM <?N 3 < 1./I8SR
^ RI_`_`abRUcdONMeL_`f`S$_`fgcdfgh)V[SgViRIf Rj8:1m1C5 @ c\M6EV5S9F]:/2,q*-9Q30E?/KB?* NA< 3C*A8:91C5730/ 8k} y
5S1./I9?8S3m8 > ,0/214Z:/[B  E?/[9 30E?/IB?* NA< 3C*A8:9Q10573C/+*A, @ 57*-9f365S*A9?/2B 573m3CEF/IE?*-]:EQZ75 NA< /+B?/[,0c?*3C/I3CEF/
R 5SMl3m3CEV573m5 , N *A]:Ef3 N O N 8  /21 B?* NA< 3C*A8:9Q1C5 3C/+c?1.8kB < M2/[Ba8:,.M2* N-N 5 3C*-8S9?, 5 3g3CE?/ > /2]S*-9?9?*A9?] 8SRT3CEF/
/,+kcL/21.* @ /29f3 y (Y9 /29 N 5S10]:/[BZ=*-/  8SRq3CE?/BkOk9?5 @ *AM > /2EV5Z=*-8:1B < 10*A9?]v3CE?/ e 10,.3 5S9FB N 5S,.3
cV5S143C, 8SRg3CEF/ /,+kcL/21.* @ /29f3H*A, ,.E?8  9*-9 Jo*-] < 10/  y }54 y\p E?/ < cFc /[1Hc N 8S3X,0E?8  ,H30E?/ N 5S10]:/
5 @ c N *3 < BF/Y8:,.M2* N-N 5 3C*-8S9?, 8 > 365S*A9?/2B\5 3g3CE?/ > /[]:*-9?9F*-9?] 87RT30E?/I/,+kcL/21.* @ /29f3|  EF* N /q3CE?/ N 8  /[1
c N 8S3 ,.E?8  , 3CEF/`,.3C573C*A8:9V5S14O 10/[,0cL8:9?,0/`8 > ,0/[1.ZS/2B 573 3CE?/a/29?B 87R+3CE?/a/,+kcL/210* @ /[9f3 y p E?/
> *R < 10M2573C*A8:9 5S9V5 N O=,0*-,^*-9 Jo*-] < 10/D y }:}, < ]:]:/[,.30,X30EV573I3CEF/ MlO > /[109?/l3C*-M @ 8kBF/ N M25S9 c?10/[B?*-Ml3
3CEF/X/ +k*-,.30/29?M[/ 87Ro, < M6E @ <FN 3C*Ac N /^5730301C5SMl3C8:1., y
( 8:9F/,-Pc?5S1C5 @ /[30/21 > *AR < 10M5 3C*-8S9`B?*-5S]:1C5 @  *A30E 5S,q3CE?/ > *AR < 10M5 3C*-8S9`cV5S105 @ /[3C/[1^579?B

  e +k/[B 573 8b" \v] U *A,Dc?10/[,0/29f30/2B *A9 J*-] < 1./\ y } ? y (^,D,.E?8  9 *-9Jo*A] < 10/ y }F| 30E?/21./
 8
Jo*A] < 10/^ y }54 
r +kcL/210* @ /[9f365 NAN OD8 > ,./214Z:/2B @ <FN 3C*Ac N /q573.3C105SM[308:10, *-9Q5 M28:9f3C*A9 < 8 < ,gM <?N 3 < 10/Y8SR
^ RI_`_`abRUcdONMeL_`f`S$_`fgcdfgh)V[SgViRIf:y
5S1./ 3  8 > *R < 10M2573C*A8:9 cL8:*A9 30,X30EV573 / @ 5S9V5730/Rj108 @ cL8:*-9f3 } *A9 Jo*A] < 1./  y  y  9 3CE?*A, M25S,0/7|
> 8S3CE 8SRH30E?/  8:cFR > *AR < 1.M5730*-8:9F,\5S10/ , <?> M21.*A30*-M5 N y p E?/ 105S9?]:/ 8SRHB?* NA< 3C*A8:9 1C5730/2,\3CEV5 3
, < c?c 8S1.3 c /[10*-8=B?*AMg,08 NA< 3C*A8:9D*-, h < *A30/i, @ 5 N-N |f5S9?B , < ,4365S*A9?/2B 8:,0M[* NAN 5730*-8:9?, @ *A]:Ef3 > /qB?*  M <?N 3
3C88 > ,0/[1.Z:/D/ +FcL/21.* @ /29f365 N-N O yIp E?/ > *AR < 10M5 3C*-8S9`,.301 < Ml3 < 1./Rj8:1+B?* N-< 30*-8:9 1C5730/2,I8 < 3C,0*AB?/ 3CEF/
10/[]:*-8S9 ,.E?8  9`*A,gZ:/214O\,0* @ * N 5S1 3C83CE?573q*-9\Jo*A] < 10/X y D5S9?B EV5S, > /2/[9a8 @ *A3.3C/[B y
          	   
 
p E?/ BkOk9?5 @ *AM > /2E?5Z=*A8:1Y87R
3CE?1./2/HM[8:9f3C*A9 < 8 < , > *-8:1./5SMl3C8:1 @ 8=B?/ N ,i3CEV573Y/,+kE?* > *A3YM28 @ c N /,+
,.30/5SBkO - ,.3C573C/ 5S9FB 3C1C579?,0*A/29f3 > /2EV5Z=*-8:1 *-, ,43 < BF*-/2B y x *AR < 1.M5730*-8:9 5S9V5 N Ok,.*-,Q*A, ,.E?8  9 308
S
Jo*A] < 10/  y } ?  >+9?/ -PcV5S105 @ /[3C/[1 > *AR < 1.M5730*-8:9BF*d5S]:105 @ 87R^3CEF/-^ RI_`_`abRUcdONMeL]_`f`Su_`fgcdfgh)V[SgViRIf
10/25SM[308:1 @ 8=B?/ N  *A30E5S,m30E?/ > *AR < 1.M5730*-8:9c?5S1C5 @ /[30/21i5S9FB
 8b" \: ] U
y
c?1.8 Z=*AB?/D5 @ 8:1./ M28 @ c N /[30/ c?*-Ml3 < 1./8SR @ 8=B?/ No> /2EV5Z=*-8:1+30EV5S9 *-,^c 8:,.,0* >?N /  *3CE BFO=9V5 @ *-M
,0* @ <?N 573C*A8:9 5 N 8:9?/ y p EF/ B?/l3C/[1 @ *-9V5730*-8:9 87R > *R < 10M2573C*A8:9 c 8S*-9f3C,  E?/[9!30E?/ h < 5 N *365730*AZ:/
@ 8kB?/ No> /2EV5Z=*-8S1+M6EV5S9?]S/2,K5S9?B30E?/ M6EV5S105SM[30/21.*
5 3C*-8S98SR 3CE?/ 105S9?]:/H8SR cV5S1C5 @ /l3C/21YZS5 N-< /[,
3CE?573I, < c?c 8S1.3C,KM[/21.3C5S*-9 > /2E?5Z=*A8:10,I*A,^Z75 N-< 5 >?N / *-9FRj8:1 @ 5 3C*-8S9 Rj8:1 @ 8=B?/ N Z75 N *ABV573C*A8:9 y ; /[Z-
/2105 N * @ c 8:14365S9f3iM6EV571C5SMl3C/21.*-,43C*-M[,^8SRo3CE?/X3CE?1./2/ @ 8=B?/ N ,q,43 < BF*-/2Ba3CEV573^5S1./H9?8S3Y8 > ,./214Z:/2B *A9
c?1./[Z=*-8 < ,I,0* @H<?N 5730*-8:9a,.3 < B?*-/[,K5S10/H10/[ZS/5 N /2B 3CE?1.8 < ]:E > *AR < 1.M5730*-8:9579V5 N O=,.*-, yXp E?/[,0/DM6EV5S1 -
5SMl3C/21.*-,43C*-M[, *A9?M NA< B?/ N 5SM9D8SR @ 8kBF/ N 108 >F< ,.309?/2,.,g3C8 , @ 5 NAN cV5S1C5 @ /l3C/21 Z75S10*-573C*A8:9?,2| 57c?cV5S1./29f3
*-9FM28:9?,.*-,43C/29FM2*-/[, > /l3  /[/29 @ 8=B?/ N ,43C1 < M[3 < 10/ 5S9?B /,+kcL/21.* @ /29f365 N BV57365k|+5S9?B 30E?/ M28=/,+k*-, -
3C/[9?M2/ 8SR @H<?N 30*-c N /I,.365 >?N /K,08 N-< 30*-8:9?, < 9FB?/21q3CE?/X,C5 @ /X8:c /[1C5730*-9?]DM[8:9?B?*3C*-8S9?, y p E?/2,./ M5S,./
6:
,.3 < B?*A/2,q, < ]:]S/2,.30,Y30EV573 > *AR < 10M5 3C*-8S9a579V5 N O=,.*-,i*-,q5Z:/214O c 8  /21.R <FN 308k8 N Rj8:1q5S9V5 N O [*-9?] N 8  -
B?* @ /[9?,0*A8:9V5 Nq> *-8S10/57M[3C8S1 @ 8kB?/ N , 5S9?B ,0EF8 <?N B > / < ,./2B *-9 M28:9 z < 9?M[30*-8:9  *3CE BFO=9V5 @ *-M
,0* @ <?N 573C*A8:9 Rj8:1 @ 8kBF/ N Z75 N *-BV5730*-8:9 y
        
 
.
    
      
              
    
       
        
  
           "          
         
^ RI_`_`abRUcdONMeL_`f`S(_`fgc`fgh)V[SgViRIf ) > 5 7/21  ,TO:/57,.3 *s*-,579 * @ cL8:1.3C5S9f3 @ *-M21.8k8S10]f5S9F*-, @ *A9K30E?/ > 10/  -
*-9F]?| > 5 =*A9?]?|LRj8k8=B @ 5S9 < R 5SM[3 < 10*A9?]Q579?B]:/29F/[3C*AM /29F]:*-9?/[/21.*-9?]Q*A9?B < ,43C1.*-/2, y _`5S9fOv*A9fZ:/2,43C* -
]f57308:10,
E?5ZS/Y,.E?8  9 30EV573 M28S9 30*-9 < 8 < , M <?N 3 < 10/[, 8SR^ RI_`_`abRUcdONMeL]_`f`S_`fgcdfgh)V[SgViRIf / +FEF* > *3
, < , -
3657*-9?/[B8:,0M[* N-N 573C*A8:9?, *-9 ] N-< M[8:,0/ N * @ *A30/2B /29fZ=*-108S9 @ /[9f3C, < 9?BF/21i5S/[108 > *AM^]:1.8  3CE\M28:9FB?*A30*-8:9?,
 } k|s 6F| 6f=| 6 ? | 678k|\ 8F| 8:  y ( c?10/[M2*A,0/M6EV5S105SM[30/21.*
5 3C*-8S98SR 3CE?//[9 Z=*A108:9 @ /29f3C5 N M28S9?B?* -
3C*A8:9?, 3CEV5 3 , < c?cL8:1.3 8:,0M[* N-N 573C8S1.O BkOk9?5 @ *AM2, EV5S, 9F8S3 > /2/[9QB?/lZ:/ N 8:cL/2B > /2M5 < ,0/+8S,0M2* N-N 573C*A8:9?,
8SR 30/29\5Sc?cL/571m5S9?BB?*A,C5ScFc /25S1  *A30E?8 < 3g5S9fO @ /5S, < 1C5 >?N /YM6EV5S9?]:/I*A9Q/,+=30/2109?5 N *-9Fc < 3C, , < M6E
5S,i9 < 3C1.*-/[9 3  ?8  5S9?B\M28:9FM2/29f301C5730*-8:9 y p E?/ < 9FB?/21 N O=*-9?]DM[/ N-NA<?N 571 @ /2M6EV5S9F*-, @ ,m3CEV5 3iM5 < ,./
8:,.M2* NAN 57308:1.OYO:/25S,.3
BkOk9?5 @ *AM2,o5S10/ M28:9f3C1.8Z:/21.,0*-5 N 579?B EV5Z:/ > /[/29D5Y, <?> z./[M[3 8SR?30E?10/[/ B?/[M5SBF/2,
8SR *-9f30/29?,.*AZ:/1./2,./5S1.M6E y WY9FB?/21.,.36579?B?*-9F]a579?BM28:9f30108 NAN *-9F] 3CEF*-,+BFO=9V5 @ *AM > /[EV5Z=*-8:1  8 <?N B
N /25SB 3C8 * @ cL8:14365S9f3D5SBkZS579?M2/[, *-9 O:/25S,.3 c?108=B < Ml3C*A8:9 cF108=M2/2,.,0/[,5S9?B M28 <?N B cF108Z=*-B?/ S/lO
*-9F,0*-]SE 30, *-9f3C8K3CE?/qM2/ N-NA<?N 5S1 > /[EV5Zk*A8:1 8SR @ 8:10/iM[8 @ c N /,+/ < M25S1.OS8S3C*AMYM[/ N-N , c?10/[,0/29f3 *-9 c N 5S9f30,
5S9?Ba5S9?* @ 5 N , y
6F}
6f
( N 5S10]S/m9 <F@ > /[1 87R~3C105S9?,0*A/29f3 @ 8=B?/ N , EV5Z:/ > /[/29 cF108:cL8:,0/[B 308H/,+kc N 5S*-930E?/Y, < ,.3C5S*-9F/2B
8:,.M2* NAN 5730*-8:9F,8 > ,0/214Z:/[BQ*-9M[8:9f3C*-9 < 8 < , M <?N 3 < 1./2, 8SR > 5 S/[1 , OS/5S,43 y r +k*-,43C*-9F] @ 8=B?/ N , M5S9 > /
M N 5S,0,.* e /[B *A9 308 30E?10/[/ M2573C/[]:8:1.*-/2,  ,43C1 < M[3 < 10/2B5S9?B < 9?,0/[]:10/[]f573C/[B  } ? | 4F}:| ?   < 9?,.301 < M -
3 < 10/2B 579?B,0/[]:10/[]f573C/[B  }S}:| =}:| 4 ? | 476  5S9?B,43C1 < M[3 < 10/[B 579?B,0/[]:10/[]f5730/2B  }=| \ 6F|\U\  y
; 301 < Ml3 < 1./2B @ 8=B?/ N ,Y5SM2M[8 < 9f3+Rj8:1qZS5710*-8 < ,^M6E?/ @ *AM5 N M28 @ cL8:9?/[9 30,I5S9?Bv30E?/2*A1^*A9 30/2105SM[30*-8:9?,
 *A30E?*-9v30E?/M2/ N-N y x O`M28:9f3C105S,.3 < 9F,.3C1 < M[3 < 10/[B @ 8kBF/ N ,+5S10/ > 57,0/2B 8:930E?/D,0* @ c N *AR O=*-9?] 5S, -
, <F@ cF30*-8:9 30EV573
BF/[3657* N /[B @ 8kB?/ N *A9?]^8SRL*A9 301C5SM[/ NAN-<?N 5S1 > /2E?5Z=*A8:1 *-,o9?8S3 /2,.,0/[9 30*d5 N 3C8IB?/[,0M21.* > /
M2/ N-N ]:1.8  3CE y ; /2]:1./2]f5 3C/2B @ 8kB?/ N ,K5SM[M28 < 9 3XRj8:1KB?*w/[10/29FM2/2, > /[3  /2/29*A9?B?*Zk*AB < 5 N M2/ N-N ,K*A9
3C/[1 @ , 8SRcF108:cL/2143C*-/[,g, < M6Ea57, M2/ N-N @ 5S,., 8:1 M2/ N-N 57]:/ y Wq9?,0/[]:10/[]f5730/2B @ 8=B?/ N , 5S10/ > 5S,0/[B8:9
3CEF/g,0* @ c N *AR O=*-9F]Y57,0, <F@ cF30*-8:9X3CEV5 3
*-9?BF*AZ=*-B < 5 N M2/ N-N ,EV5Z:/m*AB?/29f3C*AM5 N c?EfO=,0*AM5 N 5S9?B M6E?/ @ *AM5 N
c?1.8:c /[1.30*-/2, y
>+,0M2* N-N 573C8:14O BkOk9?5 @ *AM2,ic?1.8kB < M2/2B > O\,.3C1 < M[3 < 10/[B~| < 9?,./2]:1./2]f5730/2B @ 8=B?/ N ,m5S10/X5DB?*-1./2Ml3
10/[, <?N 3 8SR M[/ NANk@ /[3C5 > 8 N *-, @ *-9FM28:1.c 8:10573C/[B *-9f308Y3CEF/ @ 8=B?/ N y J 8S1/ +?5 @ c N / *A9 3CEF/gM[O > /2109F/[3C*AM
@ 8kB?/ N c?1.8:c 8S,0/2B *-9  ?  8S,0M2* N-N 573C*A8:9?, 5S10*A,0/+Rj108 @ M28 @ cL/[3C*3C*A8:9 > /[3  /2/29 3CE?1./2/ @ /[365 > 8 N *-M
cV5730E  5O=,  ] NA< M28S,0/IRj/21 @ /[9 3C573C*A8:9~|V] NA< M28S,0/X85+k*ABV573C*A8:9 5S9?B /[30EV5S9?8 N 8 +k*-BV5 3C*-8S9 y (,0EF8:1.3=-
M28 @ *A9?]K8SR~c < 10/ N O @ /l365 > 8 N *-M @ 8kB?/ N ,
*A, 30EV573 3CE?/lO M5S9?9F8S3g57B?/2h < 5730/ N OD/,+kc N 57*-9 M2/ NAN M[O=M N /
,.O=9?M6EF108:9?*5730*-8:9 30EV573 N /5SB?,3C8+3CEF/gRj8:1 @ 573C*A8:9H87R BF*-,.30*-9?Ml3 M[/ N-N , <?> cL8:c <FN 5730*-8:9?, y  3 *A,  / N-N
 9?8  9 3CE?573X,.O=9?M6E?1.8:9?*
2573C*A8:9 c N 5O=,H5\M21.*A30*-M5 N 108 N /D*-93CE?/ /2,4365 >FN *-,.E @ /29f3 5S9?B @ 5S*A9 30/,-
9V5S9FM2/K8SR8:,0M[* N-N 573C8S1.O O:/57,.3YBFO=9V5 @ *-M2, 6fk|678F|\S  y
 9 < 9?,43C1 < M[3 < 10/2Bw|~,0/[]:10/[]f573C/[B @ 8=B?/ N ,q8:,0M[* N-N 573C*A8:9?,i5S1.*-,./HB < /X3C8QM[/ NAN cL8:c <?N 573C*A8:9 BFO-
9V5 @ *-M[, 1C5 3CE?/[1 3CEV5S9M[/ NAN?@ /l365 > 8 N *-, @ yp E?/#S/lO Rj/5 3 < 1./q87RL30E?/2,./ @ 8=B?/ N ,o*A, 5+c 8:c <?N 5730*-8:9
674
> 5 N 5S9?M[/g/2h < 5730*-8:9 ) n x r *3CEV573 B?/2,.M210* > /[,
3CE?/g30* @ / /[ZS8 N-< 3C*-8S9 8SR 3CE?/mM[/ NAN 5S]:/m8S1 M2/ N-NF@ 5S,.,
B?*A,.3C1.* >?< 3C*-8S9 y ;=< ,.3C5S*-9?/[Bv8:,.M2* NAN 5730*-8:9F,gM5S9 > /X]:/[9?/210573C/[B > O M28 < c N *-9F] 30E?/Hn x r 5S9FBa3CEF/
/,+=301C5SM[/ N-NA<?N 571/[9 Z=*A108:9 @ /29f3
308+/2,4365 >?N *-,.ED5^,.O=9?M6E?1.8:9fOD*-9?B < M[30*-8:9 @ /2M6E?5S9?*-, @  474  y   EF* N /
3CEF/[O 5S10/iM25ScV5 >?N /i8SRsc?1./2B?*AM[3C*A9?]KM2/ N-N M[O=M N /Y,4O=9?M6E?108S9 OS|F3CEF/2,0/ @ 8=B?/ N ,
M579?9?8S3 M5Sck3 < 1./Y3CEF/
*-9f30/210c N 5O > /l3  /[/29 M2/ N-N @ /l365 > 8 N *A, @ 5S9FB8:,0M[* NAN 57308:1.OBkOk9?5 @ *AM2, B < / 308`3CE?/[*-1 < 9?,.301 < M -
3 < 10/2BH9V573 < 10/  ?   y ; 3C1 < M[3 < 10/[B~|f,0/[]:10/[]f573C/[B @ 8kB?/ N ,EV5Z:/ > /[/29 B?/lZ:/ N 8:cL/2B 308+5SB?BF10/2,.,o3CEF/
N * @ *365730*-8:9F,Y8SR 3CE?/ ,0* @ c N /21 @ 8kBF/ N ,IBF/2,0M[10* > /[B5 > 8 ZS/ yQp EF/ @ 8:,.3X,08Sc?E?*-,43C*AM5730/2B @ 8=B?/ N
8SR 30E?*-,q3PO=c / *A,YcF10/2,./29f3C/[B *A9 @\k\  y ( B?*-,.M21./[3C*2/[B`Rj8:1 @ 8SRo3CE?/ M[/ NAN@ 5S,0,qB?*A,.3C1.* >?< 3C*-8S9a*A,
M28 @ > *-9F/2B  *3CE5 @ /[3C5 > 8 N *-M @ 8kBF/ N 3CEV573 5SM2M[8 < 9f3C, Rj8S1 > 5S,.*-Mg*A9f3C1C57M2/ NAN-<?N 5S1~Z75S10*-5 >?N /2,T, < M6E
5S,i,.308:1C57]:/ M25S1 > 8:EfO=B?1C5 3C/2, y p E?/ @ 8kB?/ N *-,iM57cV5 >?N /X87Roc?1.8kB < M2*A9?] , < ,.3C5S*-9F/2B`8S,0M2* N-N 573C*A8:9?,
 *A30E cL/21.*-8=B?,KM28 @ cV5S105 >?N / 3C8a30E?8:,./ 8 > ,0/214Z:/[B/,+kc /[10* @ /[9 3C5 N-N O y  8  /[Z:/[1 30E?/ @ 8=B?/ N *A,
9?8S3  / NAN , < *3C/[B Rj8:1mM[8:9f3C1.8 N 5Sc?c N *-M2573C*A8:9?, B < /X308D*A3C,mM[8 @ c N / +F*3PO y
uwE < f $RUX   8S qEV5Z:/ ,0E?8  93CEV573 5S9 < 9?,43C1 < M[3 < 10/[B~|m,0/[]:10/[]f573C/[B @ 8kBF/ N *A9  EF*-M6E
3CEF/ n x r Rj8:1I3CEF/ M[/ N-N @ 5S,0,XB?*A,.3C1.* >?< 3C*-8S9 *A,KM28 < c N /2B 3C8 3CE?/ @ 57,0, > 5 N 579?M2/D8SRg30E?/ 1C5730/
N * @ *3C*A9?]+, <F> ,.301C5730/^M579 c?1./2B?*AM[3g, < ,.3C5S*-9F/2B 8S,0M2* N-N 573C*A8:9?,
*-9 M28S9 30*-9 < 8 < , O:/25S,.3 > *-8S10/57M[3C8S10, y
 8  /[ZS/212|K3CEF/ < 9FB?/21 N O=*-9?] @ /2M6EV5S9F*-, @ 30EV573aM5 < ,0/2, 3CE?/ @ 8kB?/ N 3C8c?108=B < M[/ cL/21.*-8=B?*-M
,08 N-< 30*-8:9?,K*A,X9F8S3H*A9fZ:/2,43C*A]f573C/[B y ; *A9?M2/D3CEF/ 5ScFc /25S1C5S9FM2/ 5S9?B BF*-,C57c?c /25S1C579?M2/ 8SRmcL/21.*-8=B?*-M
,08 N-< 30*-8:9?, 8SRT5H9F8:9 N *A9?/571 ,4O=,.3C/ @ *-, 573.3C10* >?< 3C5 >?N /i3C8 > *AR < 1.M5730*-8:9 c?E?/[9?8 @ /29V5k|?5HB?/l365S* N /[B
> *R < 10M2573C*A8:9D5S9V5 N O=,0*-,  * N-N c?108Z=*-BF/<7/[OD*A9?,0*A]:Ef3C,
*-9f308+3CE?/qn x r @ 8kBF/ N ,43C1 < M[3 < 10/Y5S9?B @ 5O
@ 8S3C*ZS5 3C/`R < 143CE?/[1a/ +kc /[10* @ /29f3C5 N ,.3 < B?*-/[,`57* @ /2B 573\Z:/[10*AR O=*A9?]3CE?/ @ 8=B?/ N c?10/[B?*-Ml3C*A8:9?, y
;k< M6E`5 > *AR < 1.M5730*-8:9,43 < BkO\*-,mc?1./2,0/[9f3C/2B`*-9Q3CEF*-,iM6EV5ScF30/21 y
6 ?
uwE < f RUX 
E?5ZS/ < ,./2B 3CE?/qn x r @ 8kBF/ N 3C8KB?/lZ:/ N 8:c 5 N *-9?/25S1 @ 8kBF/ N c?1./2B?*AM[3C*Z:/iM28S9 30108 N
) U _`n b *i,.3C10573C/[]SORj8:1Y573030/29 < 5730*-9?] 5S9?Ba*-9?B < M2*A9?] , < ,.3C5S*-9F/2B`8S,0M2* N-N 573C*A8:9?,g*A9aM[8:9f3C*-9 < 8 < ,
O:/25S,.3 > *A8:10/25SM[308:10, 8:  y p E?/ N *A9?/5S1 M28:9f3C1.8 N-N /21gBF/2,0*A]:9 @ 8=B?/ N *-,m8 > 3C5S*-9F/2B > O N *A9?/5S1.*
[*-9?]
5S9?B\3C/ @ cL8:105 N-N O BF*-,0M[10/l3C*
[*-9?]30E?/K8:10B?*A9V5S14OQB?*w/[10/29f30*d5 N /[h < 573C*A8:9?,iB?/[10*AZS/2B Rj108 @ ,.cV5730*d5 N
B?*A,0M21./[30*
5 3C*-8S98SR 30E?/ n x r @ 8kB?/ N y p E?/D10/2, <?N 30*-9?] N *-9?/25S1^,4365730/,-P,.cV5SM[/ @ 8kBF/ N E?5S, > /[/29
< ,./2B3C8+BF/[Z:/ N 8:c U _`n b M28:9f30108 NAN /21.,30EV573 1./2] <FN 5730/ 3CEF/gB?*-,.M21./[3C*2/[BM2/ NAN 9 <?@H> /[1 B?*-,43C1.* >?< -
3C*A8:9 > O @ 5S9?*-c <?N 5730*-9?]g30E?/ B?* NA< 3C*A8:9K1C5730/g5S9?BXRj/2/[B , <?> ,.3C10573C/ M28:9?M[/29f3C10573C*A8:9 y   E?* N / ,.8 @ /
c?1./ N * @ *A9V5S14O+,0* @ <?N 573C*A8:9I3C/2,43C, E?5ZS/ > /[/29 /[9?M28 < 1C5S]S*-9?]?| 3CE?/ U _`n b ,43C10573C/[]SOH, <  /210,Rj108 @
,0/lZ:/[1C5 N cL8S3C/[9 30*d5 N B?*-,05SBFZ75S9f3657]:/2,K*-9FM N-< B?*-9?]  ) V *Y30E?/M28S9 30108 NAN /[1+B?/2,.*-]:9 @ 8kBF/ N *A, N *-9F/5S1
/[ZS/293CEF8 < ]:E > *R < 10M2573C*A8:9?,5S10/g5+9?8:9 N *-9?/25S1cFE?/29?8 @ /[9?8:9  ) VYV *T3CE?/ M2/ NANk@ 5S,., B?*-,43C1.* >?< 30*-8:9
*-,^5S,0, <?@ /2B3C8 > / @ /5S, < 10/[B8:1^1./2M[8:9?,.301 < Ml3C/[B Rj1.8 @ cV5S1.30*-M N /X,0*
[/ @ /5S, < 10/ @ /[9 30, ') VYVYV *
3CEF/H10/[, <?N 3C*A9?] M[8:9f3C1.8 N cF108 >?N / @ *A,YE?*A]:E N O\9?8:9.- ,0h < 5S1./ ) D*-9?c < 3C,[|} ? 8 < 30c < 3C, * w5S9?B ) VYh *
B?*A10/2Ml3 M[8:9f3C108 N 8SR 3CE?/QM[/ NAN BF*-,.3010* >?< 3C*A8:9 *-,HM[8 @ c N / + 5S9?B8SR 30/29 < 9?9?/2M[/2,.,C5S14O 5S, 3PO=c?*AM5 N
/29FBc?108=B < Ml3C,H5S10/ @ /l365 > 8 N *A3C/[,I1C5730E?/21X3CEV579 3CEF/ O:/25S,.3H*A30,0/ N R y3 9 30E?*-,XM6EV5ScF30/21 9?8:9 N *-9.-
/571 M[8:9f3C108 N-N /[10,3CE?573 5S10/ /5S,.*-/[1D308 * @ c N / @ /29f3  /21./`B?/lZ:/ N 8:cL/2B 308 c?1.8Zk*AB?/ * @ c?108Z:/[B
M N 8:,0/[B.- N 8k8Scc /[1.Rj8:1 @ 5S9FM2/ y
p E?/`1./ @ 5S*-9FB?/21D8SRY3CE?*A, M6E?5ScF3C/[1 *A, 8S10]f5S9F*
2/[B 57, Rj8 NAN 8  , y r +k*-,.30*-9?] /,+kcL/21.* @ /29f365 N
5S9?B @ 8=B?/ N *-9?]  8:1! *A, > 1.*-/  ?O 10/[Z=*A/  /2B*-9 ; /2Ml3C*A8:9 4 y  y\p E?/57c?c N *AM5730*-8:9 8SR > *AR < 1.M5 -
3C*A8:95S9V5 N O=,0*-, 30/2M6E?9F*-h < /2, 3C8 3CE?/\M[/ N-N cL8:c <FN 5730*-8:9 @ 8kBF/ N *A, BF*-,0M < ,0,./2B *-9 ; /2Ml3C*A8:9 4 y 4 y
2Y8S9 N *A9?/5S1XM28S9 30108 NAN /[1 B?/[,0*A]:9 > 5S,./2B8:9 5 @ 8 @ /29f3 10/[c?10/[,0/29f3C573C*A8:98SRm3CEF/n x r@ 8=B?/ N
6f
5S9?B M N 8:,./2B.- N 8=8:c,0* @ <?N 5 3C*-8S9 10/[, <?N 3C, 5S1./c?10/[,0/29f30/2B *A9 ; /2Ml3C*-8S9 4 y ? y (, <?@ @ 571.O579?B
M28S9?M NA< ,0*A8:9\*-,mc?1./2,0/[9f3C/2B`*-9 ; /2Ml3C*A8:9 4 y  y
    	 

  
      
  	      
"      
 
	    
	  	      
p E?/[10/^*A, 5 N 5S10]:/ > 8=BFO8SRw/,+kc /[10* @ /[9 3C5 N BV573C5X8SR 3C105S9?,0*A/29f3 > /[EV5Z=*-8:1 8SRw*-9f3C105SM2/ N-N-<FN 5S1
579?B
/,+=301C5SM[/ N-NA<?N 571wZ75S10*-5 >?N /[,sB < 1.*-9?]i, < ,.3657*-9?/[BH8:,.M2* NAN 5730*-8:9F,w8SRkM28:9f30*-9 < 8 < ,O:/25S,.3M <FN 3 < 10/2, y  3T*A,
 / N-N  9?8  9H30EV573O:/25S,.3oM <?N 3 < 1./2,o/ +kE?* > *3T8:,0M[* N-N 573C*A8:9?, 8:9 N OIRj8S15i,0cL/2M[* e M 1C5S9F]:/ 8SR?B?* N-< 30*-8:9
1C5 3C/2,  6 ?  y ; 365730*-8:9V571.O ,08 NA< 3C*A8:9?, 5S10/^8 > ,0/[1.ZS/2BRj8:1 BF* N-< 3C*-8S9 10573C/[, > / N 8  5S9?B\5 > 8Z:/Y3CE?*A,
1C579?]:/ y u~5 @ 5 @ *-1.* f 
RUX  EV5ZS/`M28S9?B < Ml3C/2B 57B?B?*A30*-8:9?5 N /,+kcL/21.* @ /29f3C, 3C8 /,+kc N 8S10/a30E?/2,./
8:,.M2* NAN 57308:1.O BFO=9V5 @ *-M[, y x 5730M6E 5S9?BM28S9 30*-9 < 8 < , M <?N 3 < 10/\/,+kcL/21.* @ /29f3C,  /[10/ c /[1.Rj8:1 @ /[B
< ,.*-9?] 5 x *A8  V8%4:::Rj/21 @ /[9f3C/21 ) 2q/  x 1 < 9?,  *-M9.*  *A30E 5  8S1! *-9?] Z:8 NA<?@ / 87R} y  U
*-9f30/21.R 57M2/2B308 5`cL/210,.8:9V5 N M28 @ c < 30/21  *3CE30E?/Q9?/[M2/2,.,C5S14O,087R 3  5S1./QRj8:1HB?57365vM[8 N-N /2M[30*-8:9
5S9?B > 5S,0*AMv10/[] <?N 5 3C8:14O M[8:9f3C1.8 N R < 9FM[3C*A8:9?, y )+/l365S* N , 8:9 3CEF/ @ /[B?* <F@ c?1./2cV571C5730*-8:9 579?B
/,+kcL/21.* @ /29f365 N cF108S308kM[8 N 5S1./K5Z75S* N 5 >FN /^*A9  8F}  y
>+9?/I,0/l3Y87R/ +kc /[10* @ /29f30,  5S,iB?/[,0*A]:9?/2B308 3C/2,43i3CE?/IEfO=c 873CE?/[,0*-,m30EV573i5 ,4365 >?N /I,.30/5SBFO
,.3C573C/Y5S9?B 5 ,4365 >?N /YcL/21.*-8=B?*-Mm,.8 N-< 3C*-8S9 M25S9 M[8k/ +k*-,.3 573 3CE?/q,C5 @ /q8:cL/21C5 3C*-9F] M[8:9?B?*3C*-8S9?, y (
10/[c?10/[,0/[9 3C573C*Z:/D,0/l3K8SR 10/[, <?N 3C,+Rj8:1I5Q] N-< M[8:,0/HRj/[/2B M28S9?M2/[9 301C5730*-8:9 8SR 4: ] U *-,+,.E?8  9 *A9
Jo*A] < 10/g y }  yop EF/m/[Z:8 N Z:/[B M25S1 > 8:9B?*A8 +F*AB?/g,.*-]:9V5 N *-,o,0/ N /2Ml3C/2B 5S, 5K1./2c?1./2,./29f365730*AZS/q8 < 3Cc < 3
Z75S10*-5 >?N /XRj8:1Y3CE?/ M <?N 3 < 10/ yKp E?//,+kcL/210* @ /[9f3I,.3C5S1.30,  *A3CE`8:,0M[* N-N 573C8S1.O\BFO=9V5 @ *-M[,^3CE?573K5S1./
8 > 3C5S*-9F/2B > O ,  *3CM6E?*A9?] 30E?/^M <?N 3 < 10/iRj108 @ > 573CM6E 308HM[8:9f3C*-9 < 8 < , 8:cL/210573C*A8:9 y (g3   S EF1
676
3CEF/IB?* NA< 3C*A8:9 10573C/I*A,g, N 8  N OQ105 @ cL/2BBF8  9\8Z:/[1q5  ? E?8 < 1mcL/21.*-8=B < 9f3C* N 3CE?/I8S,0M2* N-N 573C*A8:9?,
B?*A,C5Sc?cL/571 y p EF/a8 > z./2M[30*AZS/`*-,308 ,./ N /[M[3 3CE?/ 1C5 @ c1C5730/3C8 > / , <   M[*-/29f3 N O , @ 5 NAN 3CEV5 3
3CEF/ Rj/[1 @ /29f3C/[1 1./ @ 5S*-9?,*A9 5 h < 5S,.* -P,43C/25SBFO ,.3C573C/ M28S9?B?*A30*-8:9 yp EF/`,.3C573C*A8:9V5S14O,.3C573C/\*A,
c?1./2,0/[1.ZS/2BQRj8:1 3  8HBV5O=,  E?* N /g3CE?/qB?* NA< 3C*A8:91C5 3C/i*-, @ 5S*-9f3C5S*-9?/[BD573 3CE?/ N 8  B?* NA< 3C*A8:91C5 3C/ y
p E?/[9573   :KE?1 3CEF/YB?* N-< 30*-8:910573C/q*-, , N 8  N OD105 @ cL/2B < c 573 3CE?/q,C5 @ /q1C5730/^5S, < ,./2B Rj8S1
3CEF/ 9F/2]f5730*AZS/1C5 @ c y 2q8\,0*-]S9?* e M25S9f3I8:,.M2* NAN 5730*-8:9F,^5S1./D8 > ,0/[1.ZS/2B  EF/29 3CE?/B?* N-< 30*-8:9`1C5730/
*-, @ 57*-9f365S*A9?/2B`573+30E?*-,YE?*-]:EaZS5 N-< / B?/2,.c?*A30/ 3CE?/HR 57M[3^30EV573K5Q, N *A]:Ef3 N O N 8  /[1+B?* NA< 3C*A8:9 1C5730/
c?1.8kB < M2/2B 8:,.M2* NAN 5730*-8:9F,g573m30E?/ > /[]:*-9?9F*-9?]8SR3CE?/K/ +FcL/21.* @ /29f3 y
(^9 /29 N 5S10]S/2BZ=*-/  8SRT3CE?/KBFO=9V5 @ *-M > /2E?5Z=*A8:1mB < 1.*-9?]3CEF/ e 10,.3Y5S9FB N 5S,.3icV571.3C,m87Ro3CEF/
/,+kcL/21.* @ /29f3+*A,q,.E?8  9*-9`Jo*-] < 10/  y }54 ymp E?/ < c?c /[1Yc N 8S3Y,0E?8  ,^30E?/ N 5S10]S/ 5 @ c N *A3 < B?/I8:, -
M2* N-N 573C*A8:9?,+8 > 365S*A9?/2B 573 30E?/ > /2]S*-9?9?*A9?] 8SRg3CEF/ /,+kcL/21.* @ /29f3 y p E?/ N 8  /[1Hc N 8S3X,0E?8  , 3CEF/
10/[,0cL8:9?,./m8 > ,0/[1.ZS/2B 573o30E?/g/[9?B8SR?30E?/g/,+kcL/21.* @ /29f3 yp E?/g/[ZS8 N ZS/2B b > 
,0*A]:9V5 N *-9X3CE?/ N 8  /[1
c N 8S3 5Sc?cL/5710, 3C8K1./2c?1./2,0/[9f3g5+,4365730*-8:9V571.O ,.8 N-< 3C*-8S9 yp EF*-,
, < ]:]:/2,43C,
3CEF/qM[8k/ +k*-,.30/29?M[/i8SRL,.365 -
>?N /I,.3C/25SBFO-P,4365730/X5S9?B ,.365 >?N /IcL/21.*-8=B?*-M+,.8 N-< 3C*-8S9?, < 9?BF/21m3CE?/K,05 @ /I8Sc /[1C5730*-9?]M[8:9?B?*3C*-8S9?, y
  E?/[9/,+F5 @ *-9?/[B @ 8:10/qM5S1./[R <?NAN O30E?/^,.*-]:9V5 N *A9 30E?/ N 8  /21 c N 873 57c?c /25S10, 3C8 M[8:9f365S*A9Q5Xc / -
10*A8kBF*-M M[8 @ c 8:9F/29f3 3CEV573 *A,
9?8S3 ,.8 N / N OH57303010* >F< 365 >FN / 308 @ /57, < 1./ @ /29f3 9?8:*-,./ y  3 *A,
c 8S,0,0* >?N /
3CE?573 30E?*-, ,08 NA< 3C*A8:9Q5SMl3 < 5 N-N O *A, < 9?,4365 >FN / >F< 3i5Sc?cL/5710, 308 > /^,.365 >?N /YB < /^308H3CE?/^10/ N 573C*Z:/ N O
,0EF8:1.3 B < 10573C*A8:9 87Rw3CEF/q30/2,.3 y b 8:9?,./2h < /29f3 N O 3CE?/ N 8:9F] - 30/21 @ ,.3C5 > * N *A3POH8SR~3CEF*-,   ,.3C573C*A8:9V5S14O 
,08 N-< 30*-8:9 *-, h < /2,.30*-8:9?5 >?N / y 2Y/lZ:/[1.3CEF/ N /[,0,q5 M25S9?B?*ABV5730/YO:/25S,.3 @ 8=B?/ N ,0EF8 <?N B > /YM5ScV5 >?N /q8SR
M57cF3 < 1.*-9?]30E?*-,i5ScFcV5S10/[9f3YEfO=,.30/21./2,0*A, > /2EV5Z=*-8S1 y
6]\
                  
  
 z.8S1.3C,  5S9?B2q*-/ N ,0/[9 4: +cF108:cL8:,0/v5M28:9?M[/2cF3 < 5 N+@ 8=B?/ N Rj8:1 >F< B?B?*A9?] O:/25S,.3\M <?N 3 < 10/[,
 E?*AM6E M579 > / < ,./2B 308ac?1./2B?*AM[3 8:cL/21C5 3C*-9F]aM[8:9?B?*3C*-8S9?, < 9?B?/[1  E?*AM6EcL/210*A8kBF*-M,08 N-< 30*-8:9?,
/,+k*A,.3 y p E?/ @ 8=B?/ N M[8 < c N /2,D3CE?/an x r Rj8:13CEF/aM[/ N-N 57]:/\B?*-,43C10* >?< 30*-8:93C8 3CEF/a, <?> ,.301C5730/
@ 5S,0, > 5 N 5S9FM2/ y b / N-N 5S]:/+*A, < ,0/[B 5S,g3CE?/^*-9f3C/[109V5 N M28=8:10BF*-9V5730/ > /2M5 < ,0/+30E?*-,gM6EF8:*-M[/K5ZS8:*-BF,
3CEF/HM28 @ c N *-M2573C*A8:9?,i5S,.,08=M2*d5 3C/2B  *A3CE @ 8=B?/ N *-9F] *A9?B?*Zk*AB < 5 N M[/ NAN ]S108  3CE  *A9?/[30*-M2, y uwE < f 
RUX   8:  c?1./2,0/[9f3X5S9/29?E?5S9?M2/[B n x r @ 8kBF/ N 3CEV573+c?108Z=*-B?/[,I5 @ 8:10/ 10/5 N *-,43C*AMXBF/2,0M[10*AcF3C*A8:9
8SR 3CE?/DO:/25S,.3 M2/ N-N M[O=M N / BFO=9V5 @ *-M2, y p E?/ c?1.8:c 8S,0/2B @ 8=B?* e M5730*-8:9F,+*-9?M N-< BF/  ) V *^3CEF/ < ,./
8SR M2/ N-N+@ 5S,0,*A9?,.30/5SB 8SR M2/ N-N 57]:/ 5S,Q3CE?/ *A9 30/21.9V5 N M[8k8:1.B?*-9?573C/`308R 5SM2* N *A3C573C/a10/25 N - 3C* @ /
@ /5S, < 10/ @ /[9 3X8SR 3CEF/ M[/ NAN 9 <F@ > /[1KB?*-,43C10* >?< 30*-8:9 ') VYV *^c?108 > 5 > * N *-,43C*AMHB?/[,0M21.*-cF30*-8:9F,X87R M[/ N-N
3C105S9?,.*A3C*A8:9 5S9?B B?*AZ=*A,0*-8S9 10573CEF/21I3CEV579 30E?/ 57,0, <F@ cF30*-8:9 8SR B?*-,.M21./[3C/ M28S9 30108 N cL8:*-9f30,  579?B
) VYVYV *+M[8 < c N *-9?] 8SR 30E?/ n x r 3C8a30E?/ , <?> ,43C10573C/ > 5 N 579?M2/3CEF108 < ]SE5 eVN 30/210/[B Z75 NA< /D8SRg3CEF/
, <F> ,.301C5730/YM[8:9?M2/[9f3C1C5 3C*-8S9 10573CE?/[1 30EV5S9 5XBF/ N 5OS/2B Z75 NA< / yp E?/q,0* @ c N * e /[BM2/ NAN M[O=M N / @ 8=B?/ N
Rj108 @  E?*-M6E 3CE?/Hn x r @ 8=B?/ N *A,YB?/[10*Z:/2Ba*-,q* NAN-< ,43C1C5 3C/2B\*A9`Jo*A] < 1./4 y } y (BV5 < ]:Ef3C/21YM2/ N-N ,
]:1.8  , < 9f3C* N *3^1./5SM6E?/[,I5 M[10*3C*-M25 N@ 57,0,^M25 N-N /2B\3CE?/X3C105S9?,0*A/29f3 @ 5S,., )  + * y (g3^3CEF*-,^cL8:*A9 3
3CEF/^M2/ N-N *-, M25 N-N /2B 5 @ 8S3CE?/[1 M[/ NAN y ( N-N R < 143CE?/[1 ]:1.8  3CEQ8=M2M < 10, *-9D3CE?/ >?< B573.365SM6EF/2B 308 3CEF/
@ 8S3CE?/[1KM2/ NAN y (g3H5 M[10*A30*-M25 N @ 5S,0,KM5 N-N /[B3CE?/ B?*AZ=*A,0*-8S9 @ 5S,., )  + *+30E?/ @ 8S30E?/21KM[/ N-N 579?B
3CEF/ >?< BQB?*AZ=*AB?/m3C8Xc?108=B < M[/+5K9?/  > 8:109 BV5 < ]:Ef30/21 M2/ NAN 5S9?BQ5K9?/  > 8:1.9 @ 8S3CE?/[1 M2/ NAN yp E?/
M21.*A30*-M5 N=@ 5S,.,0/2, 30EV573oM6EV5S1C57M[3C/[10*2/ 30E?/gM2/ N-N M[O=M N /gB?/2cL/29FB8:9 3CE?/ /,+=3C105SM2/ N-N-<FN 5S1TM28:9FB?*A30*-8:9?,
5S,iB?*A,0M < ,0,0/[B > / N 8 Ky
678
Jo*-] < 10/ 4 y }  ; * @ c N * e /[BQM2/ N-N MlOkM N / @ 8kB?/ N Rj8:1 >?< B?B?*-9F]DOS/5S,43 y
p E?/Xn x r @ 8kB?/ N /2h < 5 3C*-8S9?,i5S10/ > 10*-/  ?Oc?1./2,./29f3 > / N 8  308R 5SM2* N *A3C573C/i3CEF/X, <?> ,./2h < /29f3
B?/lZ:/ N 8:c @ /29f3 y (YB?B?*A30*-8:9?5 N B?/l365S* N ,i5S1./K5ZS57* N 5 >?N /Y*-9  8S  y
p EF/Hn x r E?5S,m3CE?/IRj8:1 @ 
   )    *
   
    )  *  )    * 
    )     *
	')      *  )     *        	 )  *   )    *
) 4 y }5*
 E?/[10/  *-,I3CEF/ M[/ N-N @ 5S,0,   )    *K*A,K30E?/ M2/ NAN 9 <?@ > /21XB?/29?,.*A3PO   )   *K*A,I3CE?/ ,0*A9?] N /
M2/ N-N ]:108  3CE10573C/ V*A, 3CEF/ eVN 30/21./2B, <F> ,.301C5730/IM28:9?M[/29f3C10573C*A8:9	) BF/ e 9?/[B > / N 8  *  )    *
*-,g30E?/X9?/  > 8:109aM2/ N-N c?1.8 > 5 > * N *3PO R < 9?M[30*-8:9 	')     *g*-,g30E?/ BF*AZ=*-,.*-8:9*A9 30/29?,.*A3POQR < 9?M[30*-8:9 
5S9?B	*-,g30E?/KB?* NA< 3C*A8:9 10573C/ y p E?/K*-9?*3C*d5 N M[/ NAN B?*-,43C1.* >?< 30*-8:9*A,mB?/29F8S3C/[B  )  C* 5S9?B\3CEF/
> 8 < 9?BV571.O M28:9FB?*A30*-8:9 *-,  )    *  ymp E?/ [/21.8S3CE @ 8 @ /29f3Y8SRo30E?/HM[/ N-N 9 <?@ > /21YB?/29F,0*A3PO
10/[c?10/[,0/[9 30, 3CEF/\308S365 N 9 <F@ > /[1 87R+M2/ N-N ,c /[1 < 9F*A3Z:8 N-<?@ / 5S9?B *A,B?/ e 9?/2B 57,    )  * 
6:
    )    *   y p E?/ B?* /21./29f3C*-5 N /[h < 573C*A8:9 B?/2,.M210* > *-9F]3CE?/ /[ZS8 N-< 3C*-8S9 8SRK3CE?/ [/210873CE
@ 8 @ /[9f3i*-,m/57,0* N OQB?/[10*Z:/2B  ?   
  
         	')     *  )    *   ) 4 y  *
p E?/XB?*AZ=*-,.*-8:9*A9f3C/29F,0*A3PO R < 9?M[30*-8:9\*A, @ 8=B?/ N /2B\5S, 
	 )     * 
 
   +   L/ +Fc   )    + *       +      +  	  +

) 4 y 47*
 E?/[10/  + *A,q30E?/ 301C5S9F,0*A30*-8:9 @ 5S,0,[|	  *-,i3CE?/H5SB?B?*3C*A8:9V5 Ns@ 5S,0,i3CE?573 @ 8S3CEF/21qM2/ NAN , @ < ,43
]f5S*A9 > /[Rj8:1./vB?*AZ=*A,0*-8S9 *-, c 8:,.,0* >?N /7|
 579?B  5710/vM[8:9?,.3C5S9f3cV5S105 @ /[3C/[10,579?B  +

*A, 3CEF/
B?*Zk*A,0*A8:9 @ 5S,.,g573  E?*-M6E 3CE?/+BF*AZ=*-,.*-8:9 *-9f3C/[9?,0*3PODR < 9?M[30*-8:9 10/25SM6E?/2, *A3C, @ 5 +k* @ <?@ Z75 NA< /  y
p E?/X9?/  > 8:1.9aM[/ N-N c?108 > 5 > * N *A3PO R < 9?Ml3C*-8S9  )    *m*A,mM6E?8:,./29v57, 
 )     * ('Y/,+kc   )    +

*    'Y/,+kc   )       + *   ) 4 y ? *
 E?/[9  579?B    +    k30E?/^R < 9?Ml3C*A8:9Q*-, *-BF/29f3C*AM5 NAN O [/2108873CE?/[1  *-,./ y /210/ '
5S9?B  5S1./+M28:9F,.36579 3ic?5S1C5 @ /[30/21., y
p E?*A, R < 9?Ml3C*-8S9QOk*A/ N B?, 3  8 GK5 < ,.,0*-5S9QcL/5  ,m*-9Q30E?/+M[/ N-N
9 <?@ > /21mB?*A,.3010* >F< 3C*A8:9~|=8:9?/KM2/[9 30/21./2Ba573m3CE?/+301C5S9F,0*A30*-8:9 @ 5S,.,  + )  E?*-M6E\M[8:101./2,0cL8:9?BF,i308
@ 8S3CE?/[1 M[/ N-N ,9* 5S9?BQ8:9F/+M2/[9 30/21./2Ba573m5 N 8kM2573C*A8:9 *A9 30E?/ @ 5S,0,gBF8 @ 57*-9 30EV573 *-, BF/[3C/[1 @ *-9?/[B
> O @ 5S,0,iM28S9?,0/[1.Z7573C*A8:9%)  E?*AM6E`M[8:101./2,0cL8:9?BF,i308 B?5 < ]:Ef3C/[1iM2/ NAN , * y
\S
(^,D, < ]:]:/2,43C/[B > O 5Z75S* N 5 >?N / /,+kcL/21.* @ /29f365 N BV57365k| 30E?/Q3C105S9?,.*A3C*A8:9 @ 5S,0,  + 5S9?B 3CEF/
B?*Zk*A,0*A8:9 @ 5S,0,  + 5S1./ @ 8kB?/ N /[B5S, *A9?M21./5S,.*-9?]+R < 9FM[3C*A8:9?,8SR 3CE?/g, <?> ,43C1C5 3C/iM28:9FM2/29f301C5730*-8:9 
 + )   * 
 
      )      *    
      )     *         
      
) 4 y  *
 +

)   * 
 
      )      *    
      )    *         
       
) 4 y 67*
 E?/[10/  |  f|   |    |   5S9?B   5710/DM28:9F,.36579 3HcV5S105 @ /l3C/[10, y p E?/ , <?> ,43C1C5 3C/ @ 5S,.,
> 5 N 5S9?M[/I*-, 
 
  )  *   
 )   *
  )    *   ) 4 y \ *
 E?/[10/ %*-, 5 M28S9?,.3C5S9f3M2/ N-Ni@ 57,0, O=*A/ N B M28=/  M2*A/29f3 y p E?/v,.*-9?] N /\M2/ N-N ]:108  3CE 1C5730/a*A,
5S,., <?@ /2B\3C8DRj8 N-N 8  _a8:9?8=B  *A9?/[30*-M2, 
 )   *    

    ) 4 y 87*
 E?/[10/ 3CE?/ @ 5 +F* @ <?@ ]:108  3CEX1C5 3C/ 

5S9?BK3CEF/ ,0573 < 10573C*A8:9KcV5S105 @ /l3C/[1 

5S1./ M[8:9?,4365S9f3C, y
p E?/ eVN 30/21./2B\, <?> ,.3C10573C/XM28S9?M2/[9 301C5730*-8:9 *-,m]S/29?/[1C5730/2Ba5S, 
 
    )     * ) 4 y 7*
\k}
 E?/[10/ 3CEF/ M28:9F,.36579 3Kc?5S1C5 @ /[30/21   *-9?BF*-M5 3C/2,YE?8  R 57,.3+M[/ NAN ,+1./2,0cL8:9?Bv308/29fZ=*-1.8:9 @ /29f365 N
M6EV5S9F]:/2, y
p E?/mcV5S105 @ /[3C/[10, < ,0/2BDRj8:1 @ 8=B?/ N ,0* @ <?N 5 3C*-8S9H5S1./ N *A,.30/2B *A9 p 5 >?N /#4 y } y  3
*-,o* @ c 8:14365S9f3
3C8K9?873C/g3CE?573 8:9 N O 5+Rj/  8SR 3CE?/icV571C5 @ /[30/21oZ75 NA< /2,<) f   
,.*-9?] N /gM[/ N-N ]:108  3CED10573C/# *-9F/[3C*AM2, *
5S1./Q5Z75S* N 5 >?N /D*A9 3CEF/ N *3C/210573 < 10/ y b 8:9?,./2h < /[9 3 N O 3CE?/ < 9 9?8  9c?5S1C5 @ /[30/21., 5S1./ M6E?8:,./29
E?/ < 10*A,.3C*AM5 NAN O 308 O=*-/ N B 10/25S,08:9?5 >?N / > *-8S10/57M[3C8S1 8Sc /[1C5730*-9?]XM28:9FB?*A30*-8:9?, 5S9?B /,+kcL/210* @ /[9f365 NAN O
8 > ,./214Z:/2B BFO=9V5 @ *-M > /2EV5Z=*-8:1 y nT8:,0,.* >?N /R < 3 < 1./D10/2,./5S1.M6EM28 <?N B *-9FM N-< B?/3CE?/D/2,43C* @ 5730*-8:9
8SR < 9 9?8  9 @ 8=B?/ N cV571C5 @ /[30/210,+Rj1.8 @ /,+kc /[10* @ /[9 3C5 N B?57365Q]:/[9?/210573C/[B *-9 U ; W M6E?/ @ *AM5 N
/29F]:*-9?/[/21.*-9?] N 5 > 8:10573C8S1.O y
p 5 >FN / 4 y }  b / NAN c 8Sc <?N 5 3C*-8S9 @ 8=B?/ N cV5S105 @ /l3C/[10,
 5S1.*d5 >FN /  5 N-< /  5S1.*d5 >?N /  5 NA< / 7: E?1 
   ,q}   ]  
'   :   ] 
  }: ,q}   ]  
   y }X] U    ] U
   y F} ,q} 
 
g] ] U    ,i} 
 
 ]7] U
   6 ,i} 
 
 ]    }:} ,q} 
 
{]
   }  ,q} 
 
g]   }&,q} 
 
g]  y ? ]7] 

 ,q} 
  ] 7E?1


: ] U   SE?1 

  y : E?1 
  : ] U
p E?/ n x r @ 8=B?/ N *A,KM28 @ c?10*A,0/[B 87Rm5\M28 < c N /2B ,0/l3H87Rg9?8:9 N *-9F/5S1K5 N ]:/ > 1C5S*AMS|s8:1.B?*-9V571.O
B?*w/[10/29f30*d5 N 5S9?BD*-9f3C/[]:108 -PcV5S143C*-5 N B?* /21./29f3C*-5 N /[h < 573C*A8:9?, @\SF|f=}:|  ?  y (Y9V5 N O=30*-M25 N ,.8 N-< 3C*-8S9
8SR @ 8:,.3 @ 8kB?/ N ,T*-,Tc 8S,0,0* >?N / 8:9 N O < 9?B?/[1oZ:/[1.O 1./2,43C10*AM[30*AZ:/ 5S,0, <?@ cF3C*A8:9?,  4f | 476  y ( Z75S10*A/[3PO
8SR 9 <?@ /[10*AM5 N ,.8 N-< 3C*-8S9v3C/2M6EF9?*-h < /[, > 57,0/2B 8:9 e 9?*3C/B?*w/[10/29FM2/S|  /2*-]SE 30/2B 10/[,0*-B < 5 N ,K579?B
8:143CE?8:]S8:9V5 N M[8 N-N 8kM2573C*A8:9 @ /[30E?8kBF,EV5Z:/ > /2/[9 BF/[Z:/ N 8:cL/2BRj8:1, < M6E n x r @ 8kB?/ N , yp E?/
\:
8 > z./[M[30*AZ:/D8SR , < M6E @ /[30E?8=B?,+*-,Y3C8M28S9 ZS/2143X30E?/Dn x r *A9 3085M28 < c N /[B,0/[3X8SR(>I) r ,  *A30E
3C* @ / 5S,X3CE?/ *-9?B?/[c /[9?B?/[9 3Z75S1.*d5 >FN / y\p E?/ 10/2, <?N 30*-9?] >I) r @ 8=B?/ N M579 > / ,08 N Z:/2B < ,0*A9?]
,.3C5S9?BV5710B 9 <F@ /[10*-M25 N *A9 30/2]:10573C*A8:9c?1.8kM[/2B < 1./2, y
 9`3CEF*-,qM6EV5ScF30/21Y30E?/H,.8 N-< 3C*-8S9\30/2M6E?9F*-h < / > 57,0/2B`8:9`8:143CE?8S]:8:9V5 N M[8 N-N 8kM2573C*A8:98:9 e 9?*A30/
/ N / @ /29f3C,mcF108:cL8:,0/[B > OuwE < f  RUX   8: ~*-, < ,0/[B y p E?/ @ 5S,.,gB?8 @ 5S*A9Q*-,gBF*-,0M[10/l3C*
[/2B\*-9f3085
9 <?@ > /218SR e 9?*A30/
/ N / @ /29f3C,[|7/25SM6EH8SR  E?*AM6EHM28S9 3C5S*-9F,T,./[ZS/21C5 N M[8 N-N 8kM2573C*A8:9+cL8:*-9f30,  E?/21./ 3CEF/
n x r *A,m5Sc?cF108 +k* @ 573C/[B > O\5S9 >I) r y: 9f3C/[]:1C5 N 3C/21 @ ,g5S10/I57c?c?108 +k* @ 5730/2B < ,.*-9?]DGK5 < ,.,0*-5S9
h < 5SB?10573 < 10/ y p E?/H,4365730/XZS/2M[308:1^87Ro3CEF/ 1./2, <FN 3C*A9?] 9?8:9 N *-9?/25S1 >I) r @ 8=B?/ N M28:9?,.*-,43C,q8SR 3CEF/
M2/ N-N 9 <F@ > /[1IB?/29F,0*A3POv573+/25SM6E M28 NAN 8=M5730*-8:9 cL8:*-9f3|~5S,  / N-N 5S,+3CEF/ , <?> ,.3C10573C/ 5S9FB eVN 30/210/[B
, <F> ,.301C5730/ M[8:9?M[/29f3C10573C*A8:9?, y  9 3CE?*A,Q,.3 < BFO:|Y3CE?/B?*A,0M[10/[30*
2573C*A8:9 ,0M6EF/ @ / < ,0/2, }  e 9?*A30/
/ N / @ /29f3K5S9FB%8Q*A9f3C/21.9V5 N M28 NAN 8=M5730*-8:9 c 8S*-9f3C,+8S9/5SM6E e 9?*3C/ / N / @ /[9 3^3C8QO=*-/ N B 5 3C87365 N 8SR
}:}:}K,4365730/KZ75S1.*d5 >FN /2, y
p E?/XBFO=9V5 @ *-M+1./2,0cL8:9?,./ 87R30E?/KM2/ NAN cL8:c <?N 573C*A8:9 @ 8kB?/ N 3C8 5B?* N-< 30*-8:9Q10573C/I105 @ cQ3C/2,43
,0* @ * N 5S1D3C830EV573\cL/214Rj8:1 @ /2B / +FcL/21.* @ /29f365 N-N O ) ,./2/ Jo*A] < 10/ } * *-,,.E?8  9!*A9 Jo*-] < 10/4 y  y
 /[10/H30E?/H, <?> ,43C1C5 3C/ M[8:9?M2/[9f3C1C5 3C*-8S9 ) *q*A, < ,0/2B 5S,q3CE?/ 8 < 30c < 3^Z75S1.*d5 >FN /K,0*A9?M2/H30E?/ n x r
@ 8kB?/ N B?8=/2,D9?8S3 57M2M28 < 9f3 Rj8S1 3CE?//lZ:8 N Z:/2B b >  M[8:9?M2/[9f3C1C5 3C*-8S9 yp E?/\B?* NA< 3C*A8:910573C/*A,
1C5 @ cL/2B BF8  9 Rj1.8 @ 3CE?/v8S,0M2* N-N 573C8:14O 10/[]:*-8:9 )   b" k}vE 
 * 3C8 3CE?/9?8S9.-P8:,.M2* N-N 5 3C8:14O
10/[]:*-8S9 )  $b"A} 8 E	
=*q5S9FBa3CEF/29v105 @ cL/2B > 5SM9 < c 3C8 3CE?/X8:10*A]:*-9?5 N B?* N-< 30*-8:910573C/ ymp E?/
,0* @ <?N 573C/[B 8:,.M2* N-N 5 3C*-8S9+c /[10*A8kB )  y qE **A,TZS/21.OXM N 8:,./ 308Y3CEF/ Z75 N-< / 8 > ,0/[1.Z:/[B/,+kcL/210* @ /[9f365 NAN O
)  y \E* y  8  /[ZS/21 30E?/ ,.* @ <FN 5730/2B 9?/2]f5 3C*AZS/ 105 @ c N /25SB?,K3C8 Z:/214O , N 8  BV5 @ c?*A9?] 8SRg3CEF/
8:,.M2* NAN 5730*-8:9F,^5S,KM[8 @ c?5S10/[B 3083CEV573K8 > ,0/[1.Z:/[B / +FcL/21.* @ /29f365 N-N O y >+93CE?/873CE?/[1XE?5S9?B~|s3CEF/
\ 4























Jo*-] < 10/ 4 y   ; * @ <?N 573C/[BQ1C5 @ c\M6EV5S9?]S/2,q*-9\B?* NA< 3C*A8:9Q10573C/ y
,0* @ <?N 573C/[B cL8:,0*3C*AZS/`105 @ c c?108=B < M[/2,8:,.M2* N-N 5 3C*-8S9?,8SRX5 @ < M6E , @ 5 N-N /21 5 @ c N *3 < B?/\3CE?5S9
3CEF8:,0/Q8 > ,0/[1.Z:/[B B < 10*A9?]`30E?/Q*-9F*A3C*-5 N cL8:1.30*-8:9 8SRm3CEF/ 3C/[,.3 y 3 *-, B?*  M <?N 3X3C857,0M2/[1.3C5S*-9*R
3CEF/ @ 8kB?/ N c?10/[B?*-Ml3C*A8:9?, 5S10/ M28:9?,.*-,43C/29f3  *A3CE /,+kcL/210* @ /[9f365 N BV573C5aB < / 3C8 3CE?/ h < /2,43C*-8S9?,
, < 10108 < 9?B?*A9?]3CE?/\,.3C5 > * N *A3PO 8SRq3CE?/\,43C/57BFO-P,.3C573C/\,.8 N-< 30*-8:9*A93CE?/\8:,.M2* NAN 57308:1.O 105S9?]:/ y (
@ 8:10/IB?/l365S* N /[B\5S9V5 N Ok,.*-,m8SRT3CEF/ n x r @ 8=B?/ N *A,mc 8S,0,0* >?N / < ,0*-9F] > *AR < 1.M5730*-8:9\5S9?5 N O=,0*A, y
    "          
 
x *R < 10M2573C*A8:9v5S9?5 N O=,0*A,+*-,+5 c 8  /214R <?N 3C8=8 N Rj8:1+,.3 < BFO=*-9F]Q3CE?/BFO=9V5 @ *AM > /2EV5Z=*-8:1.,I8SR 9?8:9 -
N *A9?/571 @ 8=B?/ N , y  3 *A, BF/2,0*A1C5 >FN /3C8 M6EV5S105SM[30/210*2/D3CE?/ > *R < 10M2573C*A8:9?,I3CEV5 3 N /5SB 3C8\3CEF/Q5Sc.-
cL/5S105S9?M2/i579?BDB?*-,05Sc?cL/5S105S9?M2/m87RwcL/21.*-8=B?*-M ,08 NA< 3C*A8:9?, *A9 3CE?/gOS/5S,43 M[/ NAN c 8Sc <?N 5 3C*-8S9 @ 8kB?/ N y
\ ?
p E?*A, 5 NAN 8  , 5 @ 8:1./i*-9?,.*-]:Ef30R <FN M28 @ cV5S1.*-,08S9D308 / +kc /[10* @ /29f3C5 N BV57365I3CE?5S9 *A, c 8:,.,0* >?N /  *A30E
BFO=9V5 @ *-Mi,.* @ <?N 573C*A8:9?,
5 N 8:9?/ yop E?/qZ75S,.3 @ 5z.8:10*3PO 8SR > *AR < 1.M5730*-8:930E?/28:14OD*-, B?/lZ:/ N 8:cL/2B Rj8S1
9?8:9 N *-9F/5S1 >I) r ,.O=,.30/ @ ,  ? 6  y b 8:9?,0/[h < /29f3 N O *3 *A, 9F/2M2/[,0,05S1.O 3C8H,.cV5730*d5 NAN OB?*A,0M[10/[30*
[/Y3CEF/
n x rv@ 8kB?/ N c?1.*-8:1~308^5S9?5 N O=,0*A, y GK*Z:/[9X30E?/ M28 @ c N / +k*A3POI8SR=3CEF/ 1./2, <FN 3C*A9?] @ 8=B?/ N |9 <?@ /210*AM5 N
> *R < 10M2573C*A8:9Q3C/[M6E?9?*-h < /[, @H< ,.3 > /Xc < 10, < /2B`5S,m3CE?/[8:10/l3C*-M25 N 5S9?5 N O=,0*A,m*-,m9?873m3C1C57M[365 >?N / y

	   	         
   
 3i*-,  / N-N  9?8  9 30EV573gOS/5S,43^M <?N 3 < 10/[,m/,+kE?* > *A3m, < ,.3C5S*-9F/2B 8:,0M[* N-N 573C*A8:9?, 8:9 N O Rj8:1i5 ,.c /[M2* e M
1C579?]:/8SR B?* N-< 30*-8:9v10573C/[, 6 ?  yHp E?*-,I, < ]:]:/[,.3C,I30EV573I3CEF/B?* NA< 3C*A8:9v1C5 3C/*-,+5S9 5Sc?c?1.8:c?10*-573C/
M6E?8:*AM2/
Rj8:1~30E?/ > *AR < 1.M5730*-8:9Ic?5S1C5 @ /[30/21 y (Y,s3CE?/ B?* N-< 30*-8:9I10573C/
*A,s*-9?M[10/57,0/2BK3CEF/ n x rv@ 8=B?/ N
,0EF8 <?N B /,+kE?* > *A3 3  8 > *AR < 10M5 3C*-8S9?, M28:1.10/2,.c 8S9?B?*-9F] 3C8X3CE?/^5Sc?cL/5S105S9?M[/^5S9FBQB?*-,05Sc?cL/5S105S9?M[/
8SR, < ,4365S*A9?/2B 8:,.M2* NAN 5730*-8:9F, y
p E?/ e 1.,.3Q3C5S,! *-, 3C8 B?/[30/21 @ *-9F/a3CEF/ N 8=M5 N ,4365 > * N *3PO8SRK,.30/5SBkO - ,.3C573C/v,.8 N-< 3C*-8S9?, Rj8S1
B?*w/[10/29f3 Z75 NA< /2,o8SRV3CE?/ > *AR < 1.M5730*-8:9 cV5S105 @ /l3C/[1 y ; 3C/57BFO-P,.3C573C/m,.8 N-< 3C*-8S9?,M25S9 > /g8 > 3C5S*-9?/[B
> O,08 N Zk*A9?] 3CE?/a,.3C/25SBFO-P,4365730/aZS/210,.*-8:9 8SR+3CEF/`,0c?573C*-5 N-N OB?*A,0M21./[30*
2/[B n x r @ 8=B?/ Nm< ,0*A9?]
9?8:9 N *-9F/5S15 N ]:/ > 1C5S*AMv/2h < 5 3C*-8S9!,.8 N ZS/210, > 57,0/2B!8:9 3CE?/	2q/  3C8S9.- ;q5Sc?E?,.8:9 @ /[30E?8=B y  9
3CEF*-,g,43 < BFO 3CE?/I_a( piU ( x 108 < 3C*-9F/
	 *A, < ,0/[B y p E?/ / 5SM[8 > *d579 @ 5 3C10* + *-, ]S/29?/[1C5730/2B
5S9V5 N O 3C*AM5 NAN O > O N *-9F/5S1.*
2*A9?]i3CE?/g9F8:9 N *A9?/571 @ 8kBF/ N 5 > 8 < 3o30E?/gB?/[,0*-1./2B,43C/57BFO ,4365730/ y U 8=M5 N
,.3C5 > * N *A3PO 8SRH30E?/ ,.3C/25SBFO ,4365730/ *A, BF/[3C/[1 @ *-9?/[B > O M28 @ c < 3C*-9F] 30E?/ /2*-]S/29fZ75 N-< /[,a87RH3CEF/
/ 5SM[8 > *d579 < ,.*-9?]3CE?/ _a( piU ( x 108 < 30*-9?/ y ('B?* N-< 30*-8:9 10573C/  E?/[10/ 8S9?/ 8S1 @ 8:10/
/2*A]:/29fZ75 NA< /2,iM21.8:,0,m30E?/K* @ 5S]:*-9?5S1.O 5 +k*-,m*A,# 9?8  9v5S,q5 > *AR < 10M5 3C*-8S9c 8:*A9f3  ? 6  y
\:
U 8kM2573C*A9?]QcL/210*A8kBF*-MX,08 NA< 3C*A8:9?,+579?BvB?/l3C/21 @ *A9?*-9F] 3CE?/[*-1Y,.365 > * N *A3PO\*-,^5 @ < M6E @ 8:10/ B?*AR -
e M <?N 3^c?108 >FN / @ y ( ,4365 >?N / cL/21.*-8=B?*-MX,08 N-< 30*-8:9 M5S9 > / N 8=M5730/2B > OaBFO=9V5 @ *-MX,0* @ <?N 5 3C*-8S9 *R
3CEF/m*-9?*3C*d5 N M[8:9?B?*3C*A8:9 *-,o*-9 3CEF/qBF8 @ 57*-9H87R~573.3C105SM[30*-8:9 y  9 5SB?B?*3C*A8:9H3C8 > /2*A9?]I10/[,.3010*-Ml3C/[BD308
,.3C5 >?N /H,08 N-< 30*-8:9?,[|L30E?*-,^5Sc?c?1.8f5SM6Ev*A,Y30* @ / M[8:9?, <F@ *A9?]Q5S9FBv, <?> z./2M[3I308 @ *-,0*A9f3C/21.c?10/l365730*-8:9
*AR 3CE?/q8:,.M2* NAN 57308:1.O ,08 N-< 30*-8:9 /,+kE?* > *A30, , N 8  B?*Z:/[10]:/[9?M2/qRj108 @ cL/21.*-8=B?*-M[*A3PO y ( @ 8:1./i/  M2*A/29f3
5S9?B 10/ N *d5 >?N /5 N 3C/[109V5 3C*AZS/\*-,D3C8 < ,0/ 3CE?/ ,0E?8=8S30*-9?] @ /l3CE?8=B 3C8 N 8=M5730/ > 8S30E ,4365 >?N /`579?B
< 9?,4365 >FN /HcL/21.*-8=B?*-MK,.8 N-< 30*-8:9F,  ? 6  yYp EF*-,+57c?c?108:5SM6E10/[h < *-10/[,+5 ]S8k8=B`*A9?*A30*d5 N ] < /2,.,+8SR
3CEF/
,.3C573C/gZ75S1.*d5 >FN /2,o5S9?B3CEF/m8:,0M[* N-N 573C*A8:9Xc /[10*-8=B M[8:101./2,0cL8:9?BF*-9?]I3C8+30E?/mcL/210*A8kBF*-M ,.8 N-< 3C*-8S9 y JV8:1
,.3C5 >?N / cL/21.*-8=B?*-M ,08 N-< 30*-8:9?,[|730E?/ *A9?*A30*d5 N c 8:*A9f3 < , < 5 NAN OK*-,T8 > 3C5S*-9F/2B > O BFO=9V5 @ *-M ,0* @ <?N 5 3C*-8S9 y
p E?/ ,.E?8=8S3C*A9?] @ /l3CE?8=B *A9fZ:8 N Z:/2,T3CE?/ Rj8 NAN 8  *-9?] *A3C/[1C5730*AZS/ M25 N M <?N 5 3C*-8S9Ic?108=M2/[B < 10/ y Jo*A10,.3
3CEF/ @ 8=B?/ N *-,Q*A9f3C/2]S1C5730/2B 8Z:/[1 8S9?/8:,0M[* NAN 5730*-8:9c /[10*A8kB y p E?/ B?*w/[10/[9?M2/ > /[3  /2/[9!3CEF/
*-9F*A3C*-5 N 5S9?B /29?B?*A9?] cL8:*-9f30, *-, < ,0/[B3C85SB z < ,.3g30E?/^Z75 NA< /2, 8SRs3CE?/^,.365 3C/^ZS/2M[308:1m5S9FBc /[10*-8=B y
) < 1.*-9?]v/25SM6E 8SRi3CE?/[,0/ 2q/  3C8S9*3C/[1C5730*-8:9?,[| 8:9?/ c?10/[,0/ N /2Ml3C/2B,.3C573C/QZ75S1.*d5 >FN / *-, e +k/[B 308
c?1.8 Z=*AB?/I5 > 5S,.*-, Rj8S1 B?/l3C/21 @ *A9?*-9F] 3CEF/Ic /[10*-8=B y p EF*-,g*A,  9?8  9 5S, 3CEF/Ic?*-9?9F*-9?] M28:9?BF*A3C*A8:9 y
p E?/*3C/210573C*A8:9?,qM28:9f30*-9 < / < 9f3C* N 5QM[8:9fZ:/21.]:/29FM2/DM21.*A3C/[10*A8:9v*-,Y,C5730*-, e /2B yXp E?/ cF108=M2/2B < 10/*A,
10/[c /2573C/[B Rj8S1m8S3CE?/[1iB?* NA< 3C*A8:9Q1C5 3C/2, < ,.*-9?] 5Dc?108=M2/[,0,< 9?8  9`5S,iM[8:9f3C*-9 < 5 3C*-8S9  ? 6  y
p E?/D,0E?8=8S30*-9?] @ /[30E?8kB/w/[M[30*AZ:/ N Oa3C1C579?,.Rj8:1 @ ,+30E?/ * - B?* @ /29F,0*-8S9V5 N M28:9f3C*A9 < 8 < , - 3C* @ /
,.O=,43C/ @ *-9f308v5S9)* } * - B?* @ /29?,.*-8:9?5 N B?*A,0M21./[30/,- 30* @ /D,.O=,.30/ @ y p EF/Qn8S*-9?M25S1/ @ 5Sc 3C105S9?, -
Rj8:1 @ , 5c /[10*-8=B?*AMa,.8 N-< 30*-8:9 8SRI3CEF/M28:9f3C*A9 < 8 < , - 3C* @ / ,.O=,43C/ @ 3C85 e +k/[B cL8:*A9 3 8:9 3CEF/
)* L} * -PB?* @ /[9?,0*A8:9V5 N EfO=cL/210c N 5S9?/  ? 6  y ; 3C5 > * N *A3PO87R 3CE?/ c /[10*A8kB?*AMK,08 NA< 3C*A8:9a*A,YBF/[3C/[1 @ *-9?/[B
> O /,+F5 @ *-9?*A9?]3CE?/ @ 57]:9?*A3 < B?/K8SR3CE?/HJ N 8=h < /[3 @ <?N 3C*Ac N *A/210,  E?*-M6EaM6EV5S1C57M[3C/[10*2/ 30E?/X,.365 -
\ 6
> * N *A3PO`8SRg30E?/ N *-9?/25S10*2/[B nT8:*-9?M25S1/ @ 5Sc yp E?/[10/Q5 N  5O=, *-,X5a,.*-9?] N / J N 8=h < /[3 @ <?N 3C*Ac N *A/21
8SR < 9?*3PO @ 57]:9?*A3 < B?/+B < /I3C8D3CE?/I3C105S9?, N 5730*-8:9V5 N *A9 Z75S1.*d5S9FM2/I8SRT3CE?/K,.8 N-< 30*-8:9*A93C* @ / yop E?/
cL/210*A8kBF*-M ,.8 N-< 3C*-8S9*-, ,4365 >FN /*ARi30E?/10/ @ 5S*A9?*-9F]* -C}\J N 8=h < /[3 @ <?N 30*-c N *-/[10, 5S10/Q*A9?,0*AB?/Q3CEF/
< 9?*3iM2*A10M N / y
( M28 @ c N /[3C/ *-9fZ:/[,.30*-]f5730*-8:9`8SR 3CE?/Dn x r @ 8=B?/ N BFO=9V5 @ *-M[,+10/[h < *-10/[,K5 @ 8S10/ B?/l365S* N /[B
> *R < 10M2573C*A8:9 5S9?5 N O=,0*A, 30EV5S9 *-, c 8S,0,0* >?N / < ,0*A9?] 30E?/`3C/[M6E?9?*Ah < /2,\B?/2,.M21.* > /2B 5 > 8Z:/ y ; /[Z-
/2105 N M28:9f3C*A9 < 573C*A8:9 cV5SM9 5S]:/[,^EV5Z:/ > /[/29vB?/lZ:/ N 8:cL/2BvRj8:1qB?/l365S* N /2B > *R < 10M2573C*A8:9`579V5 N O=,.*-,i8SR
N 8  - B?* @ /29?,.*-8:9?5 N c?1.8 >?N / @ , y WY9FRj8S1.3 < 9V573C/ N O30E?/HB?* @ /[9?,0*A8:9V5 N *A3PO 8SR 3CEF/ B?*A,0M[10/[30*
[/2BvM[/ N-N
cL8:c <?N 573C*A8:9 @ 8kB?/ N )  
 
 
 *oc?1./2M NA< B?/[, 30E?/ < ,0/q8SR , < M6E ]:/29?/[1C5 N c < 10cL8:,0/iM[8:9f3C*-9 < 5 3C*-8S9
cV5SM9 5S]S/2, y p E?/[10/lRj8:10/`5 M28S9 30*-9 < 5730*-8:9M28=B?/ 8 > 3C5S*-9?/[BRj1.8 @ n
108SR y 8f579?9?*-, &I/[Z=10/( *-B?*A,
) n
1.*-9?M[/[3C8S9*X,.c /[M2* e M5 NAN O B?/2,.*-]:9F/2BRj8:1 N 8=M5730*-9?] N * @ *3KM[O=M N /2,8SRgE?*-]:E -PB?* @ /[9?,0*A8:9V5 N ,4Ok, -
3C/ @ ,*A, < 3C* N *2/2B *-9 3CEF*-,,.3 < BFO y p E?/ >K) r ,08 N Z:/[1 >K) r ;?; (#*-, < ,./2B Rj8:1Q9 <?@ /210*AM5 N
*-9f30/2]:10573C*A8:9 y
       
( > *R < 10M2573C*A8:9B?*d57]:1C5 @ Rj8:1 30E?/i,0cV5730*d5 NAN OXB?*A,0M21./[30*
2/[BDM2/ NAN cL8:c <?N 573C*A8:9 @ 8=B?/ N *-,
,.E?8  9 *A9
Jo*A] < 10/'4 y 4  EF/210/ 3CE?/ B?* NA< 3C*A8:9I1C5730/ )  *~*-,3CE?/ > *AR < 1.M5730*-8:9XcV5S105 @ /[3C/[1o579?B 30E?/ , <?> ,.301C5730/
M28S9?M2/[9 301C5730*-8:9 ) * *A,mM6E?8:,0/[9v5S,q510/[c?10/[,0/[9 3C573C*Z:/ 8 < 3Cc < 3mZ75S10*-5 >?N / y p E?/KRj/2/[Ba, <?> ,.301C5730/
M28S9?M2/[9 301C5730*-8:9 )  *q*A,^E?/ N BvM[8:9?,.3C5S9f3K573I: ] U
yLp E?/ @ 8kBF/ N c 8:,.,0/[,0,0/[,X5 ,0*A9?] N /X,.3C5 >?N /
,.30/5SBkO - ,.3C573C/ ,08 NA< 3C*A8:90)  * 573 N 8  B?* N-< 30*-8:910573C/[, y (^,30E?/\B?* NA< 3C*A8:91C5730/*-,*A9?M21./5S,./2B
5 > *R < 10M2573C*A8:9 8kM[M < 1., 573  b" Sf E
  E?*-M6E*A, M6E?5S1C5SMl3C/[10*
[/2B > O 3CE?/ ,.3C/25SBFO-P,4365730/
,08 N-< 30*-8:9 > /[M28 @ *-9?] < 9?,4365 >FN / )j8 *579?BH3CEF/m5Sc?cL/5S105S9?M[/ 8SRL5^,4365 >FN / c /[10*-8=B?*AM ,.8 N-< 30*-8:9  *A30E
\k\
8:,.M2* NAN 5730*-8:9F,^8SR 3CEF/ @ 5S]:9F*A3 < B?/*-9?BF*-M5 3C/2B )  * yp EF/ ,.c /[M[301 <?@ 8SR 3CEF/ / 57M28 > *-5S9 @ 573C1.* +
,0EF8  ,I30EV573X5QcV5S*A1+8SR /2*A]:/29fZ75 NA< /2,IM[108:,.,KRj1.8 @ 3CE?/ N /[R 3 - EV5 N R
c N 579?/ ) U  n'*Y308Q3CE?/1.*-]:Ef3 -
EV5 N Rgc N 5S9?/ ) ;  n'* 5 3 30E?*-,Xc 8S*-9f3 yp E?/[10/lRj8:10/ 30E?*-,X*-, 5a, < cL/210M[10*3C*-M25 N  8:ckR > *AR < 1.M5730*-8:9
 ? 6  y J 8S1 5 N 5S1.]:/D1C5S9F]:/ 87RgB?* N-< 30*-8:9 1C5 3C/2,K3CEF/ ,.3C5 >?N / cL/21.*-8=B?*-M,.8 N-< 30*-8:9 M28=/,+k*A,.3C,  *A30E
3CEF/ < 9?,.3C5 >?N /,43C/25SBFO-P,4365730/ ,.8 N-< 3C*-8S9 y (Y,K30E?/B?* N-< 30*-8:9v10573C/*A,I*-9?M[10/25S,0/[B 308	  C"  8:
E	
l| 3CE?/Yc /[10*A8kB?*AMi,08 NA< 3C*A8:9 BF*-,C57c?c /25S10, 5S9?B 3CE?/Y,.3C/25SBFO-P,4365730/+,08 N-< 30*-8:9 10/[]f5S*-9F, ,4365 > * N *3PO y
(^9?5 N O=,0*A, 8SRi3CEF/ / 5SM28 > *d5S9 @ 573010* + ,.E?8  ,D30EV573 30E?/ ;  n/2*-]S/29fZ75 N-< /[, M21.8:,0, > 5SM9*-9f308
U  n *A9 5D,./2M[8:9?B`, < cL/210M[10*3C*-M25 N  8:cFR > *AR < 1.M5730*-8:9 y


















Jo*-] < 10/4 y ? ,0EF8  ,30E?/,0cL/2Ml3C1 <F@ 8SRX3CE?/B?*A,0M[10/[30*
[/2B M2/ N-N cL8:c <?N 573C*A8:9 @ 8kBF/ N 5 3\5
,.30/5SBkO - ,.3C573C/ ,.8 N-< 3C*-8S9`M28S1010/[,0cL8:9?B?*A9?] 3085 B?* N-< 30*-8:9 1C5730/    y : E
 N 8=M5730/2B`*A9`3CEF/
@ *-B?B N /g8SRL3CE?/i8:,.M2* N-N 5 3C8:14O 1./2]:*A8:9 yp E?/ @ 8=B?/ N E?5S, 5I308S365 N 8SR}:}:}i/2*A]:/29fZ75 N-< /2, B < /m3C8K3CEF/
9 <?@ > /21 8SRgM[8 N-N 8kM2573C*A8:9 c 8:*A9f3C, < ,0/[B y _`5S9fO 8SRg3CEF/ /2*A]:/29fZ75 NA< /2, )   *K5S10/ N 8=M5 3C/2B 9?/571
3CEF/ * @ 57]:*-9V571.Oa5 +k*-, y  9 cV571.3C*AM <?N 5S1^30E?/21./ *A,K5 M[8 @ c N / +M28S9 z < ]f5730/cV5S*A1I8SR /[*-]:/[9fZS5 N-< /[,
N 8=M5 3C/2B *-9 3CEF/ ;  n )j,0/[/ *-9F,0/[39* yQp EF*-,K,0E?8  ,H30EV573K3CEF/ ,43C/57BFO ,.365 3C/ *-, < 9?,4365 >?N / 579?B
, < ]:]:/2,43C,T3CE?/ /,+k*-,43C/[9?M2/g87RV5Y,4365 >FN / c /[10*A8kB?*AM
,08 NA< 3C*A8:9 yx /2M25 < ,./ 3CEF/ ;  nv/[*-]:/[9 Z75 NA< /2,5S1./
N 8=M5 3C/2B ZS/214OM N 8:,0/g308K30E?/m* @ 5S]:*A9V5S14OX5 +k*-,2|:301C5S9F,0*A30*-8:9F, > /[3  /2/29 ,.3C5 >?N /m,43C/25SBFO-P,4365730/Y579?B
,.3C5 >?N /+c /[10*A8kB?*AMY,.8 N-< 3C*-8S9?,g5S1./+h < *A30/+, N 8  57,g,0E?8  9\*-9QJo*-] < 10/ 4 y  y   EF* N /q3CE?*A, c?1.8:cL/21.3PO
*-, 9?8S3 B?/2,.*-105 >?N /qRj8:1 3CE?/Y9?/2]f5 3C*AZS/^105 @ c M6EV5S9?]S/S|?*3 c?1.8Zk*AB?/2, 5Hc N 5 < ,0* >?N / @ /2M6EV579?*-, @ Rj8S1
3CEF/ 5ScFcV5S10/[9f3HEfO=,.30/210/[,0*A, > /[EV5Z=*-8:1K8 > ,./214Z:/2B /,+kc /[10* @ /[9 3C5 N-N Ov*A9 Jo*A] < 1./  y } ,0*A9?M2/D3CEF/
  ,4365730*-8:9V571.O v,08 N-< 30*-8:9 5SM[3 < 5 N-N O @ 5O 10/2cF10/2,./29f3 5S98:,.M2* NAN 57308:1.O ,.8 N-< 3C*-8S9 8SRiZ:/[1.O , @ 5 N-N
5 @ c N *3 < BF/ y r +kc /[10* @ /29f30,Q5S1./`M < 1010/[9f3 N O > /2*A9?] M[8:9?B < Ml3C/[B 308 B?/ e 9?*3C*AZS/ N O B?/[30/21 @ *-9F/
3CEF/ N 8:9?] - 3C/[1 @ ,.365 > * N *A3PO 8SR30E?/K,.30/5SBFO\,4365730/ y
; *-9FM2/Y30E?/iRj/2/2B , <?> ,43C10573C/YM28:9?M[/29f3C10573C*A8:9)  * 5 N ,08X*-, 5 > *-8:1./5SMl3C8:1 *-9Fc < 3| *3 *A, < ,0/[R <FN
3C8 *A9 ZS/2,43C*-]:573C/3CEF/ BkOk9?5 @ *AM > /[EV5Z=*-8:18SR 3CE?/ @ 8kBF/ N  *3CE 10/[,0cL/2M[3 3C830E?*-,Z75S10*-5 >?N / y
Jo*A] < 10/ 4 y  ,.E?8  , 30E?/ > *R < 10M2573C*A8:9 B?*d57]:1C5 @ 8SRg3CEF/ B?*A,0M21./[30*
2/[Bn x r$@ 8kB?/ N  E?/21./ 
*-, 3CE?/ > *AR < 1.M5730*-8:9 cV5S105 @ /l3C/[1Q5S9?B 30E?/v, <?> ,.301C5730/M28:9FM2/29f301C5730*-8:9  *-, M6E?8:,./29!5S, 3CEF/
8 < 30c < 3Z75S1.*d5 >?N / yp E?/BF* N-< 3C*-8S9 1C5 3C/Q*A, e +k/2B 573Db" :`E	
 y JV8:1 , @ 5 N-N Rj/2/2B , <?> ,.301C5730/
M28S9?M2/[9 301C5730*-8:90)   } C" \a] U *X30E?/21./*-, 8:9 N O 5v,0*A9?] N / ,.3C5 >?N / ,.3C/25SBFO-P,4365730/,08 NA< 3C*A8:9 y
JV8:1 `Z75 N-< /[, 5 > 8ZS/a3CEF*-, N * @ *A3 3CE?/a,.30/5SBFO- ,.365 3C/`,.8 N-< 3C*-8S9 > /2M[8 @ /2, < 9?,.3C5 >?N /a5S9?B 5
\S


































  X) 	 
%ci.%'G*/2L!#$> ^
g$'X!#)	-3	5  Af$A* {"!/$$0	5 )`/	5
!/	50
!#)*	1K!#	2"0*B| 
!#"!#	/$ *!/$ %K!C.* 	"!0 %*!#%$ /"!#	3!/)"!/A*AX$K!/K!C%	50v$/3  L|
!#%$  6 o 	5C)
wBD$ %D* 'G$ 0 .'G/5"!#%$k$'a %1!33 	5>dM>A/$Af$
	50
!#$E	^A {"v!/),.X	3)2D$3  x!#)"!bdZ$  !#)*	 3$.{"x&L!#/%5	3dZ	5
	[2 %5 "!#	30  |
*&%!/	,0*%uX	5/	35	,AA*/$ ^1"!#%$n  )* 	 % n!#)	,	5%	5BD" *	54$'(!/)	A*A/$ ^1"!#	
3$.{"E1"!#
 q
	bq!#)	, 	3';!K| )" %'jA* {	"c 15$A 	 q5$
*B"!#	,A%a$'`	3	3BD" 	3
8:













 (%/	 U* 7 M'G/5"!#%$ 0#" $"'!/)	 5	3  Af$A* {"!/$ . {*5	 $^0*	5 ad-!#) 'G	3	50
/*.
!/#"!/	,3$5	3B!##L!#$q"-!/)	V.%'G*/2L!#$[A#"1	?!#	53
, $2"!/	50 D	5Kx5 %$/	1!#$E!/)	F1%K  ^3  !, {"!/	5'G$0x!/)"!b!/)	F5 3 {"!/$




 %!/i/	,$!/	5 %{.* 	  E!#)*C)"A*!#	3!#)	 5$.*{ 1"!//3	5a/	b2 %5 "!#	30
" %7!#%2 % %&'G
$ !#)*	b0%/5
	3!/  5	30  1$0	3 "0E!#)*	b.'G/5"!#%$q
	5
 %!/)2D	b.X	3	5
D	3/ 	50 d-!#) $Af	5|  $$Aq/b {"!/$*4*/*&!#)	>~i 






       







.(01!"$   !2 3)45
6,( 7 '( (83 *!"
%9.(+!2:';!"<)'$$,(
!( 0>=






BI!J$,$K $8 >  L!" 
 (,$'$ MBN!*%O5P,$ 
!$P M










S7$%I.$T L!" N!":';!" 04(





















































































!"  ?@ 
5H	
  ,_8@cd
) $#R=r $4$'6*;$#R=G'(4$'6 6ZX 	
 
)?@ 5H,$#$,
!$,R!" ';!",_8&`.$x!0Bs'$ 4$R=r $4$'6*Bs'$K 4( R=r'(4$'(!"+Z#"$ v:
 
v?@ d5
,$ #$,w!(,7.$- ,6=r 4C














































































































!1S: (#C"d.(b4^	 -, 




 / N!"$, /21 !




 #.	).;!(,Y,$H"  e(8K{{*o1.$!"
%/=1 -$*!,P /21  , % oI BC ;!"FD
.$v +.$& ,6=r 4w
45$"8
> .+ BC4$ b!#(
!FBN!( 4$'$ !"$oK) )*!X%/N.$D?[.;!").( @	







 ,  8 ! /



















-?@. /21 ! {E. 1














6,( s '( q
3













@'$$   e68{*  @!" E












!"  s  =gx# 5;m8a`.(P:
 ,




%&!$,s.$ L!2 $ !
\BC4$ R%
 BC ;!2,8 /-L!2 $o
B .$b ,$!_ ,6=r 40
45$&!
T,$'(bI!BI4(  (#$8aZG
!,$,(q L!" (v q.$E'$$:







& &,$ #$,M'( (#Y.$	




L!*?  %	.(,Y,$ 
R%I
B].$T'$$
!"Hy:';!"  e(8 }2
	h







































-7698;:=<>3@?BADCBEGFHJI9K 1ML"N"OQP(1RTSVU=R 698;: ? AGCBEDFH 13RTS5UWR K YXBZO
[ ,	$"	;'\,	;4' 8 *]	*
	^*_`	bac&"	!
8 6 dRfefU=gih"R : g 3Tjlk3 K RiefUWR OmPn K YX opO
q],	r'\,"s&('\












































RTS 6 8;: ? AGC E FH 13- : R K YXO
q],	V4' 8 * ,&*
	0*
	  K yX oZO}V*t$&{ 4"	$ '\&;'\,	r-0/213t&('""&	 K XZO !z!('	 &a_*
 R !* '\,	 &('""&	 &'"4'+*.'",!' '",	 
	*"'\ $&('\
&	"*
K yXB(O  K YXOt&s"		Z"	;{ 	 *
"	${ 	$Z'"*V&!aw13V R 





gih 6 X , h ! g 3^6M, q],	 &*"	$ &y&4 
	*
'"* ac&+'",	0*\{ 	'\	*Q' !* 
 w"	r l
	*",& [    w"	$*]D|v ! #" &'", $&('\
&	"*u!'"'"	Z!'"	.&*"!'\&*
 '",	0&('\
&	 &y'\4' R  'l'\,	 { 4M*+&' *l	%$`	b'\Yz	 *+ac&v'\,	^-/213
	}

































 w"	;!   		$	"#v&('""& *" '",	 RTS x4

&Z'""&	$v	'\&M,,	$+*"	$*"Y'\zpY'  '\& *"{ 4 &"	$&Bz	l'\,	 $&('\
&u{ & z	* 
	
	Z'"	r&*
 !'"&  !0&*"$!'\&*  '\,	#$	"&!'\,0{ &{ 	$Z'u"	 "	$s!'"'"	Z!'"	 t&
*"	%	Z	('\  '",	*


















	Qz	l%'\,	 { 4V&!a'\,	 &Z'""&	$ &'"4'" 	$& [ '\,* 	,Bzp&*ip#	$
ac&u	, &('\
&	u*"l'",	&*"	$ &y&4s'\"*


















  11  8   1 :  8*



















'$(Y!"    8*R8
`.$b,6=G64N%B *!/5T?@
/! 
 8* !   11  8*    8*z  ,  8* %  8*>
  8* !   : 1  8*    8*z  ,  8* %  8*>
`.$w:











 	  8*=! {
  11  8*
   8*








  8*=!   : 1  8*
  11  8*
   8*  ,  8*  e(8K{D











 8* !   11  8*
  : 1  8*
   8*  ,  8
 8* !   1 :  8*
  ::  8*
   8*  ,  8

45RK%8m6$     8  A1.$f-.;!*o.$

































































X%0!26v?@.$ 1.q!'$-.(F L!" $o
5 D?@%f,$!BI45,8dvb$).;!"   1 : .;!\! AvkW




b,$ #$,+!$,/ BC4$ BI	,8




#'$ !"&5. E!$, 
	%/BN!( 4$'$ !"0








!"  y:';!2 B e68 8 `.(3y:';!" $/!
x
?@
 ^ D? 
2=



































&*_&a '\,	;#	$"&'",^{ &{ 	('  *"*




{ [ ,	$"	 6 13 RWR	
 06 - - RTS
  6 13 R
 
d h 6 U  h  h : K bO
d  6   U    hwU K $O 13







!  K YX" ZO
#V	$"	  K $O%$ < >3& K 1ML R  O I9K 1ML"N"OQP(1 "	4"	*
	('\*V'\,	."& [ '", \2'\	.&aw'",	%$	 Z{ `	$
&	$Z'"\!'"&('w';*.*"*
{ 	$ '"&^ 	 Z& [  *% 	$ac&"	*)V*
 *
'\!" 4'  &y'\4'
({





















   e(81  =
?@.$
 #  J.$G?"=r,$ BC( ;!$$4$'(a
t.$,(;!1SE $*!
 ,f%XB/8mnm!1.



















 4  % +76  e(81 6{*
?@.$ /   ! $,!   !#"'$ $ $#f4;!!BI%")! $,&'(b)".$T"4+* ,"@"-*'8
`.$7./*,6=0./*1*4243*' (  >@*4".$+"+Z#"$ 5*' 6"7*'./.5T H.$*D?8 < Wcd#'$Ce(8K{-=(8
9.-*E.:*~?8 / )".$;*455 6=0./*1*4<4+*' $+L=J=#*'-43*' (,$/ $#="-*I!> &*./. !>"*'X%E-*'.':"*' _8
`.$?"': $/ $#q4$!!BC"5f'$,M!> /21 !@ 1 ! {w.  1 ! $, /  !@  ! =  hP.  :*83
R645%", 3*>".A*':"4$':"0"! !$.0!q 4^%"5.K%B#'$.L!C",B"-*D".$7%"4+*/ 6"w?@.(5 
".(q5*' 6"7*'./.5C E"'$- (,A*' !>" ) ! <.$8 AF*~?\59".$q*' 6"7*'.vBG*D0#5 $!>",
!qR6K3! $, 4$5.'$,$q'(X'$.HBI4:. BC5 6"!>"*' H*#".$5*' 6"7*'./.5I*' !D*!.
$*'!"-*'8w`.$*E".$
85H,(;!1SJ. / (*!  $#w5*' 6"--*'.. 5H!4$45*!>K"-*P5E".(
57"F*4L"/* w*M*/./. !>"*' 7!C"-" :';!>"*' _8
N!OQP R!SUT T VXWZY VX[U\ ]_^G[U`FabSUcZd5^G[Uc
l4e(fg$-h5i>"e*' !i ji.(k1l-e/l8mjibnoKp+o5o rq+o57f*-sGo5t&*' riuq+*'q$g$./i>"e*' ?pji./i $h5o;oy,gji>"e*'  kmlon 
sG*Lt$o.vf*';p:g$t$t$e $w<k'o5il7"h5g:."g:-o5l#w'7*yx8 Je Uh5*' 6"-e/ ,g$*'g$l#p$e*'-o5ih"-*'-lz&`Mm$o=sG*1t$o5.Zo,{
 
























































 w"	;YX       ac		$	"#v&('""& 
,'"*_' [ & *
4`	$"$"'" #V&4aiac
 !'"&*_'",!' "	.&*"*
'\	$(' [ '",^'",	 *
4`&('\	&*




"	$4$	$*s 	$' [ 		 	y4`	$"{ 	$Z'\]!'\ !W'",	^{ &p	
*"{v!'\& "	*
'"* q],	*"		l'\,	s*"4 		 &!a]'\\!*"Y'\& '"& *"*Q'	 &*"!'\&*




*"&'"&* 	$_'",	;*\{ 	&4 	"!'\v&'"&*  '_*] 		bz	'",!']'\,	"*
'_4"&	{
 !  	 !'
'\
'"	 '\&l'\,	. &!ai,	${   *
'""b'\
	  '",	#"  { &y	 tq],	 *
	$&
4
&	${ 	$	*_'\&  	(z	$*
'\(!'"	 [ '\, '"&!T	y4 	
{ 	(' [ &
 
e
cj*'g$ fo5o5t:pjih G./e/ :obi7e 5e $w#h5*' 6"--*'../o57l "mji>" o5sGq$.* kut:e 43o5-o 6")e/ :q$g:"7{0*'g:"-q$g:" ni>-e i>p$./o
qjie-e $w'lMmjibn'oXt$ono5./*q3otUi $t on>i./g$i>"ot zn ih m h*' 6"-*././oMe/l ip$.o#"-*Eo4 oh"e(n'o.k&i>"7"o5 1{
gji>"-o9*'l7h5e./. iC"e/* $l e/ G"m$oh*' 6"7*'./.o5tE*g:"q$gL"4n>i-e/ip$.ol R,p$g:" "m$o "m$7o5oFX h*' 6"7*'./.o5-l
mjibn'on'o7k&t$e 43o57o5 6" h5./*l-o5t1{ ./*1*'q!-ol-q+*' $l7o5l f*8"-m$og$ $h5* ,"--*'../ot *'gL"q$g:"Fn>i-e/ip$.ozt`Mm$o
5o-*'l9*f "m$oX./e/ :obi7e 5otrh./*'l7o5tL{0./*1*'q lk1l7"os mjibno=p3oo5 Ug$l7o5tU"*<oLq$. ie "-m$e/l p3omjibnLe*'5z
kv*l-l-ep$./ofg:"g:-oKx *' &h5i p+oKf*1h5g$l7o5tU*' 37MoRLq3o-esIo ,"i. x4*' &ie/sGo5tri>"9t:o"o-sGe/ L{
e/ :w!"-m$oGoRLe/l"o5 :h5oG*f)s g:."eq$./oKl7"ip$./oul7*'./g:"-e/*' :lvi $t 	7t$e/sGo5 :l-e/* ji./e(" k&-o5t:g$h"-e/*' J*f
"m:oIkmlon sG*1t$o5. "-*&i./.* x sG*'-o=t:o" i>e/./ot p$efg$7hbi>"-e/*' i ji.(kLl7e/l#i :tJ"-m$oGiq$q$.e/hbiC"e/* *f




    

    ! #"
$ %&    (')   * +,     %
- O/. 0 [1ZW ^!\USU`21 d^I[
"ri 6kEe/ 6n'ol7"ew6i>"-*'-l)m$iyno#l-m$*yx8 !"mji>")h5*' 6"e ,g$*'g$lMhg$."-g$-ol)*f "m$o;sGe/h-*1*'-w'i $e/l7s436587:9
7<;5>=@?BADC+7<E<F27<E:=@E:G HF I58EKJpji  oML l kobil"ON o:PLm$e/p:e" l-g:l7" i>e/ $otX*'l7h5e/.. i>"-e/*' :l e/ w'.g$h5*'l7o ./e/sGe"-o5t
o5 6n1e/7*' $sGo5 6"l g: $t$o5 i>o5-*p$e/h w'-*yxM"muh*' $t$e("e/* $l2Q >RTS VUSVW>USVU =YX z Foh5o ," 7o5l7obi7h mGx *'  
mjil t$osI*' :l7"-i>"ot"-mji>" "m:o *'l7h5e./. iC"*'k9t:k1 ji>sIeh5l hbi Kp3o hbi>q:"g$7o5tKp,k#g: $l7"--g$h%"g$7o5t ho5./.
q+*'q$g$./i>"e*' EsG*Lt:o5./l e/ Ix8m$e/h m?o5ih m!h5o5..3el)t$el7"e $w'g$el-m$ot?ihh5*'7t$e/ $wK"* e("l4sIil7l	Q[ZY\SU>\YX z
] m$o#h5o./. q+*'q$g$./i>"e*' <sG*Lt:o5. h*' $l-el7"-lF*>fZi=h5*g$q$./ot l7o"F*fv $*' $.e/ $o5i)e ,"-o5w'7*>{ q$i7"-e i.+t$ef {
fo57o5 6"e/i.oM^,gji>"-e/*' :l5z /el-h57o"-eH_biC"e/* Ge G"-m$oFsEil7l t:*'sEi>e/ =k1e/o5.t$l i <i>q$q$-*`PLe/sIi>"-oFsG*1t$o5.
x8e"-mGi./i-w'o4 1g:s p3o *>f  $* $./e $obi *'-t$e jik t$e74 o-o5 6"-e i.$oa^,gji>"e*' $lzcbj*' i;-o5ho5 6")sG*1t$o5.
p6kd&mjil  Ci*E:eD5>fhgiQ[ZY\BXjS i> Bih5hg$iC"oUiq:q$-*`PLe/sIi>"e*' Dh5*' :l-e/l"e $w *fDk>klW2t$e74 o-o5 6"-e i.
oM^,gjiC"e/* $l4h5i ?p3o t$o57eno5t?g$l7e/ $w *7"m:*'w'*' ji>.+h*'./.*Lh5i>"e*' u*' mj $e("oFo5.o5sGo5 6"lzonLg$h m!m$e/wm
t$esIo $l-e*' ji.8sG*Lt$o./lEi-o  :*"<x o5./. l-g$e("ot f*'< $*' :./e/ :obiGt:k1 jisGe/hUi> ji.k1l7e/l<i> $tBh5*' 1{
"7*'./.o5 t:o5l-ew' zpbjg$"m$o-sG*'-oYS l"7g$h"-g$-otHh5o./.Mq+*'q$g$./i>"e*' sG*Lt:o5./l=t:o5-e(n'ot f7*'srqj*yx
hk,"-*'sIo%"7e/husIo5il-g:-o5sGo5 6"-lKsIibkUp3ouh*'sIq:./o"-o5.(k e/ 6"-ih%" ip$.out$g$o="*!"m$oe/#l-ew' $ehmjhbi 6"-.k
e/ :h5-o5il-ot=h5*'sGq$.o:PLe" kQ[WBX zcs4*' $l7oM^,g$o ,"-.k>S1"-m$o57o)e/lZh*' $l7e/t$oip$.o4sG*"e(n>i>"e*' "-*t$o%n'o5.*'q
-ot$g$ho5tL{0*'-t$o sG*1t$o5.l4"mjiC" h5iq:"-g$-o;"m:o  >ok?fo5i>"g$7o5l8*fvh5o./. q+*'q$g$./i>"e*' <t:k1 jisGe/hl5z
\>R
\ Z
 f"-o5 fil7" e $e"-e i.,"-i $l-eo5 6"l "-m$o8t:k1 jisGe/h5l *>f sIi 6k t$el7"7e/p$gL"o5tuqji>isGo"-o5 l7k1l"o5sGl
on*'.noKe &iusXg$h mr.* x o5Mt:e/sGo5 $l7e/*' ji>. l-qji>h5o#"mji ?"-m$o#*'-t$o8*f i &ihh5g$-i>"ot$el-h57o"-eH_5ot
sG*Lt$o. z ] m:e/l?l-g:w'w'o5l"l<"-mji>"!i 7o5t$g$ho5tA*'7t$o5<sG*1t$o5. hbi Bp+o t$o-eno5tAp6k q$7*7o5h%"e $w
"m:oGtLkL $isIeh5l#*f "m$oum$ew'mL{ *-t$o;t$e/l7h5-o%"e _5o5tJsG*Lt$o. *' 6"* i 2iq$q$7*'q$-e/i>"o=7o5t$g:h5o5t2t$e({
sGo5 $l7e/*' ji>. l-g:p$l-qji>h5oz ] m$out$ono5./*q$sIo 6"#*f sEi>"-m$o5sIi>"-e/hbi>./.k<-e/w*'-*'g:l9*'7t$o5;7o5t$g$h%"e*' 
"oh m$ $e ^1g:o5lKf*; $*' $.e/ $o5iqji"e/i.Zt$e o-o5 6"-e i.Zoa^,gji>"e*' JsI*1t$o5.ll-g:h m il;"m$o=kobil"Xho5./.
q+*'q$g$./i>"e*' usI*1t$o5.jel4i> E*'q+o5 Iq$-*'p:./o5s&z AF*yx4o%n'o5aS$l-o%n'oi.3l-o5sGe({0o5sGq$e/7e/h5i.L*-t$o 7o5t$g$hQ{
"e*' sGo"-m$*Lt:le/ $h./g$t:e/ $wIq$-*'q+o59*'7"-m$*'w'*' $i.vt:o5h5*sIq+*'l-e("e*' J	
	N Q WlX i $t i>q$q$-*`PLe({
sIi>"o e/ :o57"-e i.sEi :ef*'.t$l QSlRBX1h5i Xp+o g:l-o5tK"*Fh5*' $l"7g$h"ZiF7o5t$g$ho5t=t$esIo $l-e*' ji.l-qjiho
x8m$o-o;"m$o;7o5.on>i 6"Mt:k1 jisGe/hlMon*'.noz   ?"m$o
 iq$q$7*6ih m S$ :*' $./e $obi>)sI*1t$o.37o5t$g$hQ{
"e*' <el4n1e/ox o5t&il "m$o;q$7*'p$.o5s *f w'o5 :o5iC"e/ :wui h5*' 6n'o $e/o 6"Fi $t!e/ <l7*'sGol-o $l-o#*'q:"-e/sIi.
o5ew'o5 Lfg$ $h"-e/*' pji>l-e/l#f-*s@x8m$eh m2"m:oI7o5t$g$ho5t2*'-t$oKsG*1t$o5.Zh5i p+ouh5*' :l7"7g$h"-o5t z ] m$o
pjil7e/l;fg$ $h%"e*' $l#*f4"-m$ou-ot$g$h5ot t$esIo $l-e*' ji.vl-qjiho<i7ouw'o5 $oi>"-o5t2o5sGq$e/7e/hbi>./.k&p6kJiqL{
q$.(kLe $w=q$7e/ $he/qji. h5*'sGq3* $o5 6" i ji.(k1l-e/l Jos  N4"*ul-q$i>"e*"osIq+*'i>. tji>"iGwo5 $oi>"-o5t!f-*'s
*'q+o5 L{0./*1*'q<l7e/s g$./i>"e*' E*>f "-m$ofg$..({ *-t$o t$el-h-o"-eH_o5t!sI*1t$o. z#i./o  ,e/ Eq$-*7oh"-e/*' ?*f "m:o
fg$..({ *-t$o sI*1t$o5.6* ,"-* "-m$o osIq:e/-ehbi.o5e/wo5 :fg$ :h"e*' $l k1e/o5.t$l "m$o -ot$g$ho5tL{0*'-t$o  $* $./e $obi
sG*Lt$o. z
  "m$elZh mjiqL"o5aS'"m$o	
 {i.o5 1e KsGo"-m$*1t e/lvg$l-otu"-*;it$el-h57o"-eH_5ot=sI*1t$o.L*fjkobil"
h5o./. q3*q$g$. iC"e/* t:k1 jisGe/hlK"-* t$o57eno<-ot$g$h5otL{ *-t$o= $*' $.e/ $o5iKsG*1t$o5.l"-mji>"=i>-o<sG*'-o
isGo5 ji>p$./o"-*GtLkL $isIeh#i ji.(k1l-e/l8i> $t h*' 6"7*'./.o5Mt$ol-e/w z nLono5i>. el-l7g$o5l il-l7*Lhe i>"-o5t?x8e"-m
"m:o h5*'../oh"e*' &*f iI7o5q$7o5l-o 6" i>"-en'oul7e/s g$./i>"e*' !tji>"iEl-o%""mjiC";i7oXh57e"-e/hbi>. f* h*' $l7"--g$hQ{
\
"e*' *f3i9g:l-ofg:.$-ot$g$h5otL{ *-t$o sG*1t$o5.Li-o4e/./.g$l7"-i>"-o5t z ] m$el -oa^1g:e/-ol isGo"m:*Lt$*./*'wk;f*
on>i.gji>"-e/ $w!"m$oEih5hg$i>hkJ*f)"-m$oE7o5t$g$ho5tL{0*'-t:o5 sG*Lt:o5. x8e"-m -ol-q+o5h%" "*&"m$oGfg$./. { *'7t$o5
t$el-h57o"-eH_5ot sI*1t$o. z 
9k1 jisGe/hIl-es g$. iC"e/* 2elXg$l7o5tD"*Uil7l-ol-l="m$o?l7m$*'"7{0"-o57s ihh5g$-ihk
*f -ot$g$h5otL{ *-t$osG*1t$o5.lw'o5 :o5iC"o5t f-*s t$e o-o5 6"#l7qji>"e*"osIq+*'-i. tjiC" i?l-o%"l5z > m:e/./o
*'q+o5 L{0./*1*'q!l-es g$. iC"e/* ?e/l i re ,n>i.gjip$.o"*1*'. f*'Fl-g$h mrh5*'sGqji7e/l-* $lMSp$e(fg$-h5i>"e*' &i ji.(k,{
l-el9el9l-m:* x8 U"-*?i./.*yx iEsG*'-oKh5*'sGq$./o%"oKh mjii>h"o-e _bi>"-e/*' *f "m$oX-o5t:g$h5otL{ *'7t$o5;sG*1t$o5.
t:k1 jisGe/hl5z  m$i $w E:ec5>fhg mji>l4t$osI*' :l7"-i>"otE"m$i>" "-m$o kobil")ho5./.q+*'q$g$./i>"e*' GsI*1t$o5.jq+*'l {
l-ol-l7o5li=p$e(fg$-h5i>"e*' <l"-g:h"g:-o;x8m$o57o" x *Gh5-e("ehbi.n>i./g$olM*f "m$o;t$e./g:"-e/*' Ei>"-o;l-o5q$ii>"-o
-ow'e/* $l8*f l7"ip$.ol"o5it:k6{ l" i>"-o i $t l7"ip$./o#q+o57e/*1t$e/h;l7*'./g:"-e/*' :l Q U ZBX z ] m$oK./*' :wu"-o57s p3oQ{
mjibn1e/*'4*f "m$o;7o5t$g$ho5tL{0*'-t:o5MsG*Lt$o./l)el)on>i.gji>"-o5t?p6k<h*'sIq$i-e $w p$e(fg$-h5i>"e*' <t$e/iw'i>sIl
*f"-m$o!fg$./. { *'7t$o5ui :tH-ot$g$ho5tL{0*'-t$o<sG*Lt$o./lz 0"<elul-m$*yx8 "m$i>"Ii2-o5il-* jip$.(kDl-sIi./.
 ,g$s p+o5 *f o5sGq$e/7e/h5i. o5ew'o5 Lfg$ $h"-e/*' :l9e/lF-oa^,g$e/7o5t "*IhbiqL"g$7oX"m$oKt:k1 jisGe/hp3omjibn1e/*'F*f
"m:o#fg:./.({0*'-t:o54sG*1t$o5. z
] m$o-o5sIie $t$o58*f "m:oKh mji>q:"o elM*'-w6i> $eH_o5t ilMf*'./.* x8lz ] m$okobil"9ho5.. q3*'q:g$. i>"-e/*' 
sG*Lt$o. h m$*l-o5 f*'l"g$tLk e/l9t$o5l7h5-ep3ot e/ *nLoh"e*' R$z Lz ] m$o=h5*'sGq$g:"i>"e*' ji. "oh m$ $e ^1g:o5l
g$l7o5tEf*'  $* $./e $obi sG*1t$o5.$7o5t$g:h"e*' <i> $tIp:efg$7hbi>"-e/*' Gi ji>.k1l-el i>-o8t$e/l7h5g$l7l-ot<e/ nLo5h%"e*' 
R$z :z ] m:oF7o5l7g$."-l *f"m$oMsG*Lt:o5.:7o5t$g:h"e*' ul7"-g$t:kui7o)q$7o5l-o 6"o5tEi $tut$el-h5g:l-l-otIe nLo5h%"e*' 
R$z R$z  l-g$sGsIi7k<i $t!h5*' :h5./g:l-e/* $lFi-o;q$7o5l7o5 6"ot e/ nLoh"e*' R$z Z1z
- O V c 1 ];aba	 ^
USUa5V 1 d5^G[  ^!\;a
] m$o tLkL $isIehrsG*Lt:o5.Fh m$*'l-o f*'Ee 6n'o5l"ew6i>"e*' Hh*' $l7e/l7"-l<*fi l7o5w'7o5w6iC"o5tBt:o5l-h-eq:"e*' 
*f"-m$orho5.. q+*'q$g$./i>"e*' i $tBiJl7"--g$h%"g$7o5tBt$ol-h57e/q:"-e/*' *f"-m$orw'7*yxM"m sGo5t$eg$s&z ] m$o
\ W
-ol-g$.("e $w!sI*1t$o5. el# $*"Ki l7g$p$l7"-e"-g:"ouf*'#l-ow'-ow6i>"ot2kobil" sG*Lt$o./l"-mji>"e/ $h./g$t:oIi!t$oQ{
" i>e/./ot t$ol-h-e/qL"e/* *fM"m$o?e 6"i>h5o5../g$./i#-o5ih"-e/*' $lz  *yx on'oMS "m$o<l"7g$h"-g$-ot sGo5t$eg$s
t$ol-h57e/q:"-e/*' i>././*yx8l9"-m$o=sG*Lt$o. q$7o5t$eh"-e/*' $l "*?p+o=h5*'sGqji7o5t x8e"-m obil7e/.k sGobil7g$-otJoOP,{
"-ih5o./.g$. i;n>i7e ip$.o5lz4o./*yx "m$oE"-i :l-e/o 6" oM^,gjiC"e/* $l w'*yn'o- $e $w "m:o<h5o./. q3*'q:g$. i>"-e/*' 
i $tG"m$oFo:P1"-iho5./.g$. i> o 6nLe-*' :sIo ,"4i7o q$7o5l7o5 6"ot z  t$t$e("e*' ji.jt$o%" ie./l h5i <p+oFf*'g: $tEe 
Q Z>\S UV\BX z
s4o5..Zt$en1el-e/* e/ "-m$oup$g$t$t$e $w<k'o5il7"ho5./. hk1h5.o=e/l#ilkLsGsGo"7e/h>z ] m$o=l7sEi>././o9*f "m:o
 $o%x8p3*'7 uh5o5../lv*'p:" i>e/ $otui>f"oZt$en1el-e/* Xe/l -ofo-7o5t="*#ilZitjig$w'm6"-o5Zho5./.1x8m$e/.o4"m:o). i7w'o5
h5o./. e/lKhbi../o5t i sG*"m:o5Xho5.. z ox8p+*'7 tjig$w'm6"-o5 ho5./.lKsXg$l7"Xw'-*yx "*ri>"-"ie/ J"m$o<l7eH_o
*f#i  $o%x8p3*'7 sG*"m$oIho5.. Jh mji-ih"-o5-e _5otHm$o-orp6kD"m:orh5o./.M"-i $l7e"e*' DsEi>l-l<N=p+of*'7o
l7"i7"-e/ $wi#p$g$t$t:e/ $whk1h5.oz kuh5*' 6"-il7"MS, $ox8p+*'- IsI*>"m$o h5o5../l p$g$tGl-m:*'7"-.kui>f"-o5 p+o5e/ :w
p+*'- z  f"o)p$g$t$t:e/ $w=mji>lM*Lhh5g$7-o5t S:"m$o;p:g$t!w'-*yx8l)x8m$e./o "-m$o;sIil-l)*>f "-m$osG*"m:o5)ho5./.
-osEi>e/ $l o5l7l-o ,"-e i..k=h*' $l" i 6"bz ] m$oFp$g$tEw'-*yx8l g$ 6"e/.j"-m$o ho5..3iC"-" i>e/ $l "m:o l7eH_5o  $o5ho5l7lik
f*'Mt$e(n1e/l-e*' *Jh m$iih%"o-eH_o5t&p6k?"m$o#h5o./. t:en1e/l7e/*' ?sIil-l@N%z
 q3*q$g$. iC"e/* pji./i $ho?oM^,gji>"-e/*' J	 NK"-mji>"ut$ol-h-e/p+o5l "-m$o?on*'./gL"e/* *f8"m$o?ho5./.




 QpJhN('iJ() N X
 
!    J  N J    N*'iJ  *) N*+  % Q! 3"oJ N X ' J() N
J R$z k/N
x8m$o-o#
$ e/l8"m$oKh5o5.. sEil7l 'iJ() NMe/lM"m:oXh5o./.  ,g$s p+o5Ft$o5 :l-e" k %pJhNMe/lM"m$oK*yn'o5-i./.
l-e $w'.o=h5o5..Zw'7* xM"-m2-i>"o &  e/l"-m$oGo 3o5h"-enoGl7g$p$l"iC"oGh5*' $ho5 6"-i>"e*' #Jt$o:mj $o5t2p3o./*yx N 
\VU
 J hNMe/lM"m$oK $ox8p+*'7 h5o./. q$-*pjip$e./e" kIfg$ $h%"e/* %oJ NMe/lM"m$oKt$en1el-e/* e ,"-o5 $l7e" k
fg$ $h%"e*' ji :t  e/l)"-m$o#t$e/.g:"e*' <-i>"o>z ] m:ot:en1e/l7e/*' ?e ,"-o5 $l7e" k<fg: $h"-e/*' !e/lMsG*1t$o5.o5t&il 

oJ  N !
 	




	 	  pQ -,
4





el"-m$oEho5.. "-i $l7e"-e/*' JsEi>l-lMS  e/l#"m:o<it$t:e"e*' ji. sIil7l"-mji>" sG*"-m$o5h5o././l
s g$l"w6i>e/ p+of*'7oXt$e(n1e/l-e*' rel9q+*'l-l7e/p$.o>S  , e/l "-m$o ho5./. t$e(nLel-e*' rsIil-laS i :t;i $t  i7oh5* $l7"i 6" q$iisGo"-o57l5z ] m$o# $ox8p+*'7 rh5o./. q:-*'pji>p$e/.e" kGfg$ $h"-e/*' !mji>l8"-m$o;f*'-s 

 J  N=!9oOP:q Q %  J %  ,4 N : X3 o:PLq Q %  J %   3  ,4 N : X J R$z VNx8m$o    i $t   ,
4
3   "m$oKfg$ $h"-e/*' Uele/t:o5 6"ehbi..k _5o-*?*"-m$o5x8e/l7oz   o57o
 i :tU i>-o h*' $l7"i 6"#qji-isIo%"o-l5z ] m$el9fg$ $h%"e*' rk1e/o./t$l9" x * #ig$l-l7e i Uq+obi  1l9e/ "m:o
h5o./.3 1g:s p3o)t$el7"7e/p$gL"e/* S,*' $o;h5o 6"o57o5t&i>"$-,
4
h*'-7o5l-q+*' $t:e/ $w "-* sI*>"m$o4h5o./.lMi $t?*' :o
h5o 6"o57o5tri>" -,
4 %
 +h*'-7o5l-q+*' $t:e/ $wu"*utjig:w'm6"o58ho5./.l5z
] m$oEfg$ :h"e*' $lJIR$z VNKi> $t JIR:z  N;e/ 6"--*1t$g$h5oIt$e/l7q3o-l7en'oEo 3o5h"-l e/ 6"-* "m:o    sG*1t$o5.
"m$i>"M"o $t?"*=h5*g$ 6"o5-ih"Fho5./. hk1h5.o;l7k1 $h m$7*' 6k Q VUlX i $t!tjisGq+o5 ?*'l7h5e/.. i>"-*'7kGt:k1 ji>sIeh5l5z
nLg$l" ie $o5tD*'l7h5e./. iC"e/* $lXi>-o?*'p:"ie/ :o5tDp6k sI*1t$o./e/ :w "m:o?t$o5q+o5 $t:o5 $hor*f8"m:o!"-i :l-e"-e/*' 






















 , J  N!
 	
   3   J   % BN     
   3   J  % BN    Q! MX
     
J R$z Z>N
x8m$o-o#
	  S  S 
4 
S    S  4
i $t  i-o#h*' $l7"i 6"lz
] m$ol7"7g$h"-g$-otrsGo5t$eg$s sG*1t$o5. i>././*yx8l)p+*"-m w'.g$h5*l-o#i $t&o"-mji $*. "*ul-o7n'oXil8l-g$p1{
l7"-i>"-o5lZf*' h5o5..:w'7*yxM"m z ] m:o)f*'./.* x8e $wF-obi>h"e*' =l-oa^,g$o5 $ho9i>h5h5*g$ 6"l f*'v"-m$o)"m:-o5oMsIi 7*'
sGo" i>p3*'.e/h qji>"m6x4ibkLl 
 w'./g:h5*'l7o8fo-sGo5 6" iC"e/* S6w'./g:h5*'l7oM*/PLetji>"e*' Gi $tuo"-mji $*.j*/PLetji>"e*' 

 1 : 
	  :    3  : J R$zVN 1 : 23  : 	  : 3  : J R$z W>N :    3  : 	  : 3  : J R$z UVN
] m$ol-g$p:l7"-i>"o#pji>. i $ho#oM^,gji>"-e/*' $l8i>-o#

+
+7) !  J %  N %    +J  N  3  /J hN    ' J() N*+ J R$z \VN
+
+7) !  J %  N 3 \k/U     J N +J  N  ' J() N*+ %   ! /J"  N   'iJ() N+ JIR$zhk  N
k 
x8m$o-o#
  i $t  i7ou"-m$oGw'./g$h*'l-oIi $t2o"-mji $*'. h*' $ho5 6"-i>"e*' $lMSv-ol-q+o5h"-eno5.k   Zi> $t
 4i7o&"-m$o o  oh"-en'o&w'.g$h5*'l7ori> $tHo%"mji :*'.Mh5*' :h5o5 6"-i>"-e/*' $laSM-ol-q+o5h"-eno5.k   ri $t  
i7o "m$o=fo5ot w'./g$h*'l-oui> $t o"m$i $*'. h*' $h5o 6"iC"e/* $lMS -ol-q+o5h%"eno5.(k    VS   #i $t   #i7o
h5* $l7"i 6" kLeo5.t h5*1oGh5eo5 6"l :i> $t "m$o4i>"-e/* :
1 
-oq$-ol-o ,"-l "-m$o)sIil-l *f+o"m$i $*'.Lq$-*1t$g$ho5t
q+o5 sIil-l *f+w'.g$h5*l-oMh5* $l-g$sGo5tue JIR$z  N%z ] m$oMo 3o5h%"eno8l-g$p$l"-i>"o8h5* $h5o ,"-i>"-e/*' :l sG*1t$o5.
"m:o;. iw'wo5t<7o5l-q+*' $l7o#*f h5o5.. sGo" i>p3*'.e/l7s "*=h mji :w'o5l8e/ <"-m$o;o:P1"-iho5./.g$. i>4o5 6n1e/7*' $sGo5 6" 

+ 
+7) ! / >J %   N JIR$zhkVklN
+ 
+7) ! /  MJ %   N JIR$zhk VN
x8m$o-o / 9i $t /  8i>-o;h5* $l7"i 6"l5z
] m$orw./g$h*'l-o?fo57sIo 6" i>"-e/*' DiC"o elIi>l-l-g:sIot "* f*'../*yx d&*' $*1t  ,e/ :o"eh5l=x8e"-m
-ol-q+o5h%";"*Ew./g$h*'l-o>z ] m$o w'.g$h5*l-o *`PLe/tjiC"e/* -i>"o  i $tro"m$i $*'.v*/PLetji>"e*' r-i>"o ! 
i7oIi>l-l-g:sIot "*!f*'./.*yx d&*' $*1t  ,e/ $o%"eh5l;x8e"-m27o5l-q+o5h%"X"-* p+*"m "m:oIl7g$p$l7"-i>"-o<i :t2"m:o
t$el-l-*.n'otX*`P1k1w'o5 z bjg$7"-m$o57sI*'7o>S "m$o o%"mji :*'.,*/PLetji>"e*' #i>"-o e/l il7l-g$sGo5t"*Fp3o e/ $m:e/p$e("o5t
p6k?w'.g$h5*'l7oz ] m$o#iC"o#o:PLq$7o5l-l7e/*' :l9i7o#

8J  N !  	   
 	  3  
 /J  N !  	   "
 	   3    	   3 
! `J  N !  	  "
 	   3    	   3    	   
  	   
 3   JIR$zhk  N
k k
x8m$o-o#
  e/l "m$ot:e/l-l7*'.no5t?*`P1k1w'o5 !h5* $h5o ,"-i>"-e/*'   	 +S  	  )i $t  	  )i-o sEiBPLes g$sh5* $l-g$sGq:"-e/*' -i>"ol  	 VS	 	  `S 	   S 	  Gi $t  	   i7o?li>"-g$i>"-e/*' h*' $l" i 6"l i $t   	   
 e/l i;h*' $l7"i 6" "-mji>" h mji>ih%"o57eH_o5l "m$o8e $m$e/p:e"*7ko 3o5h%" *>f w'.g$h5*l-oM*' Go"-mji $*'.*`PLe/tji>"-e/*' z ] m$o=fg$ $h"-e/*'  J N9e pJIR$zhk  NFe/lg$l7o5tU"*?sG*1t$o5.vq$-*1t$g$h%"e/* U*f o"-mji $*'. p,kp$g$t:t$o5t h5o5../l 

 J N!
 	     ,4  o:PLq Q %   /J % -,4 %   @N: X   -,4
JIR$zhk`R+N
x8m$o-o   OS   8i> $t   8i-o#h5* $l7"i 6" q$iisGo"-o57l5z
] m$o./eH^,g$et?q$mjil7o#*/P1k1w'o rpji./i $ho;e/l)x8-e("-"-o5 il 

+ 
+7) ! !    J  , %  N %    k`\k`U   `J  N   3 \R  ! /J"  N    'iJ() N+  JIR$zhklZVN
x8m$o-o#
  , e/l "-m$oXl-i>"g:i>"-e/*' *`P1k1w'o5 Uh*' $ho5 6"-i>"e*'   
 e/l "-m$o *`P1k1w'o5 UsIil-l "i> $l7foh5*1oGhe/o5 6"  e/l "-m$o!e/ 6"o7fihe i.4i-o5iJq+o5=g$ :e"u./e ^,g$e/t n*'./g$sGo  "m$o!iC"e/*l 1  :1  i $t   ihh5*'g$ 6"If*'It:e 3o5-o $h5olEe sG*'./oh5g$./i x o5e/wm,"-lE*f9"m$o -obi>h" i> ,"-l<i :tHq$7*Lt$g:h"lz ] m$o
*`P1kLwo5 rl7*'./g:p$e/.e" kGe/l8il7l-g$sGo5t&"*up+ow* no57 $o5t p,k   o5 :7k L lF. ibx"

 , ! 	  
 4 JIR$zhk  N
x8m$o-o#
  elF"-m$o   o5 :7k L l9i>"-oXh5* $l7"i 6"9f*'F*`PLk1w'o   
 4 e/l8*`PLk1w'o Uqji"e i>. q$-ol-l-g:-oe/ ="-m$oMw6il oOP:m$ig$l7" l7"--o5is He/lZ"m:o8ip$l-*./g:"-o)"o5sGq+o5iC"g$7o Li $t elZ"m$o8w6i>l h5*' $l" i 6"5z
] m$ow6ilMq$m$il-o*`PLk1w'o p$i. i :h5o#e/l 

k  
+     
 4+ ) ! J   	 %   
 4 N % !    J  , %  N    JIR$zhklWVN
x8m$o-o#
   i $t    i7o9"m:ow6il)q:mjil-o#i> $t?./e ^1g:e/tEq:mjil-on*'./g:sIolMS:7o5l7q3oh"e(n'o.k   el4"m:o
n'*./g$sGo"--e/hie)fo5ot qj*yx i>"-o 3i $t   	 e/l8"m$o*`P1kLwo5 qji>7"e/i. q$7o5l-l7g$-oXe/ !"m$oXie/)foo5tl7"--o5is z ] m:oK.eH^,g$e/tEq$mjil7oKh5i-p+*' !t$e/*`PLe/t:o;pji. i> $h5o#e/l 

+
+7) ! !     J , %  N 3     YRk/U  /J"" N   3 UVUR  ! `J" N    'iJ() N*+ JIR$zhk/U N
3     J N UVUk/U  8J  N   ' J() N*+
x8m$o-o#
  elu"-m$or.eH^,g$et q:mjil-o hbi7p3* Ht$e*/PLet$o!h5*' $ho5 6"-i>"e*'   ,Ie/l="m$o li>"-g$iC"e/* 
hbi>-p+*' Dt$e/*`PLe/t$oEh5*' $ho5 6"-i>"e*' $   el "m$o?h5i-p+*' Dt$e/*`PLe/t:o<sEi>l-l "-i $lfo5=h5*1oGhe/o5 6"i $tD"m:o -i>"e*'l :  
1 
S    i $t  1  ih5h*'g$ 6"Gf*'=t$e 3o57o5 $ho5lGe/ sI*./o5hg$. i>Kx o5e/wm,"-l5z ] m$ohbi>-p+*' !t$e/*`PLe/t$o;l7*'./g:p$e/.e" kIe/lMsG*Lt$o./ot!il 













     

4+7) ! J  	 %   
 4 N % !     J , %  
 4 N    JIR$z  N
k 
x8m$o-o     e/l8"m$ohbi7p3* t$e*`P:et$o#qji"e i>. q$-ol-l-g:-oXe &"-m$o i>e/)fo5otrl"-o5is&z ] m$oXsG*1t$o5.qji-isGo"o-lFi7o;./e/l"ot&e ] ip:./o R$zhki-o#*'p:"ie/ :o5t?f-*'s Q[ZY\YX z
] ip:./o	R$zhk 
  obil"Fh5o5.. q+*'q$g$./i>"e*' ?sI*1t$o. qji-isIo%"o-l
 i-e/ip$./o  i./g$o  i7e ip$.o  i>./g$o Lz >R >Ruw>.>i>"s   k'z R U=w>.i>"-s
   k.     :z Ru.
    k/Z  m  1 !  klZ  =m  1
 :zhk =m  1  =w>. =wC.  k =.>m
 >\>U
	     :z ki>"s  	 :z   =i>"-s   :zhklZ w>w  	   Z  k   11 w>m   :z Z w>w  	   Z  k   11 w>m
 R    W
  U  
 k  k   11 w   k  k   11 w
  k   R
  :zhk#w>.  Lz =wC.

4
:z kw>w .   uw>w .

4
   k   11 w    kVk  k   11 w
  :z   w>.   Lz   Xw>.
 	  k =wC.  	   kw>.
 	   :zhk#w>.   	   
 kw>.
 	   :z   w>.  	   Lz   Xw>.
/   /  
- O N ] ^GT 
US 1ZV 1 d5^G[ V a ;`U[Ud?S;c
  "!$#&%('  *),+.-   % +0/ 1+ !2 3
] m$o h5o./.6q+*'q$g$./i>"e*' ;sI*1t$o.'q$-ol-o ,"-o5t=e #"-m$o q$-o%n1e/*'g$l l-oh"-e/*' e/l h5*sIq$7e/l7o5t#*fji8h5*g$q$./ot
l-o%"M*f  $* $./e $obi i.w'o5p:ieh>S,*'-t:e/ jikGt$e 3o57o5 6"e/i.+i $t?e/ 6"-o5w'7*>{ qji>7"e/i.$t$e o-o ,"-e i.+oM^,gji {
"e*' $lz  g$sGo57e/h5i.Zl-*./g:"-e/*' *>f "-m$ousI*1t$o5. e/l7oM^,g$e/7o5t "*!w'o $o5-i>"o="m:oGl7qji>"-e/*"-o5sGq3*'-i.
k YR
tji>"i7oM^,g$e-o5tGf*' h5*' :l7"7g$h"-e/*' I*f "-m$o8-ot$g$h5otL{ *-t$o4 $*' :./e/ :obi sG*Lt:o5./lz ] m$o l7"i $tji7t
iq$q:-*6ih mEe/l "-*Xl7qji>"e/i./.(k=t$el-h57o"-eH_5oF"m$o9q3*'q:g$. i>"-e/*' Gpji./i $ho oa^1g$i>"e*' J   oN "* *'pL" ie 
imj $e("o< ,g$s p+o5u*fF $* $./e $obiK*'-t:e/ jik t$e o-o ,"-e i. oM^,gji>"-e/*' :l J 
  l<NKx8e"-m "esIo?i>l
"m:oEe/ :t$o5q+o5 $t:o5 6"Xn>i7e ip$.oz  n>i-eo" kJ*f) ,g$sGo57e/h5i. l-*'.g:"e*' J"-o5h m$ :eH^,g$o5l=p$il-ot *' mL{
 $e("ot$e o-o $h5oYS$x4oe/w'm6"ot!-o5l7e/t$g$i. i $t!*'"m$*w'*' ji.3h5*'../*1hbi>"-e/*' GsGo"m:*Lt$l8i>-o;ibn>ie/./ip$.oz
  &ihh5g$-i>"o#i>q$q$-*`PLe/sIi>"-e/*' <sIibkE7oM^,g$e-o#i=. i7w'o9 ,g$sXp3oM*f  $*Lt:o;q3*'e 6"l)ol-q+o5h5e/i./.(kEe(f
"m:o5-o#elMsI*'7o"mji> ri=l-e $w'.o;t$e/sGo5 $l7e/*' *Q WYX z
 m,g E:e25>fhg Q UV\YX g$l-oK*'7"-m$*'w'* ji. h5*'../*1hbi>"-e/*' ?* mj $e("oo5.o5sGo5 6"l8"*It$e/l7h5-o%"e _5o iGl-esu{
q$.e mjot!no57l-e/* *fv"m$o;kobil"9ho5./. q+*'q$g:. i>"-e/*' ?sG*Lt:o5. q$7o5l7o5 6"ot e/ nLoh"e*' R$z 1z ] m:oKho5./.
sIil-lMt$*sEie <e/lMt:e/l-h-o%"eH_o5t!e/ 6"-*uiu ,g$sXp3oM*f m$ $e"-oo5.o5sGo5 6"laSjobih m&*f x8m$e/h m&h5* ,"ie/ :l
l-o%n'oi.#h5*././*1hbiC"e/* Hq+*'e/ 6"lIx8m$o57o "-m$o   _el!iq$q$7*/PLesEi>"-o5tBp6kAi 
 Mz   6"ow'i>.
"o-sGl8i-o#i>q$q$-*`PLe/sIi>"-o5t?g$l7e/ $w #ig$l7l-e i> ^1g$it$iC"g$7oz ] m$o#l7"i>"ono5h"-*'8*f "m$o;7o5l7g$."{
e/ :wU $*' $.e/ $o5i 
  sI*1t$o5.4h5*' $l7e/l"l=*f8"m:o&ho5..4 ,g$s p+o5=t$o $l-e(" kDi>"=o5ih m h5*'../*1hbi>"-e/*' 
q+*'e/ 6"`S il=x o5./.8i>lu"-m$o&l-g$p$l"-i>"o i $t o 3o5h%"eno l7g$p$l"iC"orh*' $ho5 6"-i>"e*' $l5z ] *2*'pL" ie 
i2l7g Gh5eo5 6".(kHi>h5h5g:i>"-ort$el-h57o"-eH_biC"e/* S&k mj $e"-o o./osIo ,"Ei $t,U2e/ 6"-o5- $i.8h5*'../*1hbi>"-e/*' 
q+*'e/ 6"l *' ?obi>h m m$ $e"-o9o5.o5sGo5 6"8i7oo5sGq$.* ko5t z   <"-m$e/l h mjiq:"-o5aS$"m$ol-isGo9t$el-h57o"-eH_biC"e/* 
l-h m:o5sGoKelMg:"e./eH_o5t z ] m$o#-o5l7g$."-e/ $wusG*Lt:o5. h*' $l-el7"-lF*>f kVk/W= :*' $./e $obi> 
  lz
   13$+ 3 % ) ' -   % + %  !  2  13
  ew'm;t$esIo $l-e*' ji.CsI*1t$o./l l7g$h mXi>l i)t$e/l7h5-o%"e _5o5t#ho5./.q3*'q:g$. i>"-e/*' sI*1t$o.6i-o  $*" isGo5 ji>p$./o
"*It:k1 jisGe/hi ji>.k1l-el9i :trsG*Lt$o.({0pjil-ot h*' 6"7*'./.o58t$o5l7e/w' z b*7"g: ji>"o.k>SjsI*'l"9m:e/w'm&t$e({
sGo5 $l7e/*' ji>.$sI*1t$o./l q3*l-l-ol-l t$e 3o57o5 6" "e/sGoMl-h5i./ol *yno5 x8m$e/h mG"m$oFt:k1 jisGe/hl o%n'*'.(n'o>z ] m$o
k VZ
sG*Lt$o.je/lZn1e/o%x4ot?il mjibn1e/ $w fil" sI*1t$o5lXi> $t l-./*yxHsI*1t$o5lXi>h5h5*-t$e $w"-*"-m$o8./*1hbi>"-e/*' 
*f"m:o8il-l7*Lhe i>"-o5t=o5ew'o5 6n>i.g$o5l e "m$oMh*'sIq:./o:PXl-q$ih5o Q RYX z  lZ"m$o)"-i $l7e/o ," o  oh" *f+"m:o
fil"8sI*1t$o5l8mji>l8iGl7m$*'7"8t:g$i>"-e/*' S:"m$o#7o5./o%n>i 6"8t:k1 jisGe/h;p+o5mjibn1e/*'M*>fv"-m$o#sI*1t$o5. e/lMt$oQ{
"o-sGe/ $otusEie $.kKp6k="m$o8l7./*yx sG*Lt:o5l5z 0f i#m$e/wmL{ *'7t$o5 sG*1t$o5.$q+*'l7l-o5l7l-ol)*' $.(k=ifoxBl7./*yx
sG*Lt$olMSj"m:o5 e(" el8o 3o5h"-eno5.k&iG./*yx t$esIo $l-e*' ji. l7k1l7"-o5s&z l-e $wIn>i7e/*'g:lFsG*1t$o5. 7o5t$g$hQ{
"e*' I"-o5h m$ :eH^,g$o5laS:"m:o fg$..({ *-t$o sI*1t$o5.h5i <p+o9q$7*7o5h%"o5t?* ,"-* is g$h m?./*yx o5 t$e/sGo5 :l-e/* 
l-g:p$l-qji>h5o x8m:o5-oM"-m$o l7./*yx sI*1t$o5l o%n'*'.(n'oz ] m:oF7o5l7g$."-e/ $w#./*yx){0t$e/sGo5 $l7e/*' $i.LsG*1t$o5.$l7m$*'g$.t
p+oKi=w'*1*1t i>q$q$-*`PLe/sIi>"-e/*' <*>fv"-m$o;fg$./. { *'7t$o5 sI*1t$o5. z
4o5h5ig$l7o8"-m$oMt$el-h57o"-eH_5otuh5o5..:q+*'q$g$./i>"e*' sG*Lt:o5.:m$il i9"*"i.:*>f k>klW9 $*' $.e/ $o5i 
  lMS
e" e/lF"*1*<h5*sIq$.o:P&f*' o 3o5h"-eno=i ji.(k1l-e/l9i $tUh*' 6"-*. l7k1l"o5s@t$o5l7e/w' z   *yx on'oMS k V\G*f
"m:oMl7" iC"o)n>i-e/ip$.o5l 7o5q$7o5l7o5 6" "-m$oMh5o./.L 1g:s p3o t$e/l"7e/p$g:"-e/*' i>" t$e o-o5 6" ho5./.LsEi>l-l-ol5z  l
"m:o5l-oXl7" iC"o#ni>-e i>p$./ol9i7oKm:e/w'm$.(k?h5*--o. i>"-o5t S+e"Fel o ,n1eliw'otr"m$i>";iGl-e/w $e mjh5i 6"Ft$e/sGo5 L{
l-e*' ji.e" k;7o5t$g:h"e*' Xel q+*'l-l7e/p$.oz  lvl-m$*yx8 =e/ b e/wg$-o R$zhkVS>"-m$o4ho5..Lq+*'q$g$./i>"e*' sI*1t$o5.,mji>l
iI./i-wo ,g$sXp3o *f fil7" sI*1t$ol5z ] m$ol-o *p$l-o7n>i>"e*' $lFsI*>"en>i>"-o#i iC"-"osIqL"F"-*Eq+o5f*'-s
t$esIo $l-e*' ji.e" k<7o5t$g:h"e*' *' "m$o ho5..vq+*'q$g$./i>"e*' &sI*1t$o5. "-*Efih5e./e(" i>"-ofg:"g$7o t:k1 jisGe/h
i ji>.k1l-el8i $t&h5*' 6"7*'./.o5)t:o5l-ew' !l7"-g$t$e/ol5z
 . i7w'o; ,g$s p+o58*fZ :*' $./e $obi>)sI*1t$o. -ot$g$h"-e/*' !"oh m$ $e ^1g:o5l9m$iynoKp+o5o q:-*'q+*'l-otre 
"m:o<./e("o5-i>"g:-oz ] m:ok h5i Dp3oEhbi>"-o5w'*'7eH_o5t e/ 6"-*r"m$7o5o?w'7*'g$q$l 
J hNKsGo"m:*Lt$lXpjil-otD*' 
q$7*'q3oK*7"m:*'w'*' ji>. t$o5h*'sIq+*'l7e"e*' #J 
	N Q  WBX  J 	hN#sGo"-m$*Lt:lKpji>l-o5t *' iq:q$-*`PLe/sIi>"o
e/ :o57"-e i. sEi :ef*'.t$l J   dN Q WBX i $t,J		hN;sIo%"m$*1t$l#pjil7o5t * pji./i $ho5t2"--g$ :hbi>"-e/*' #Q RVUYX z
] m$o 
 sIo%"m$*1t&e/l8g$l-otre &"-m$e/l8h mjiqL"o5Fl-e $h5oe"8m$il p+o5o rl7m$*yx8 r"*uk1e/o5.t&ih5hg$i>"-o
k  

























	oYX p4 	$'""{ &!a'",	ac  &
	t{ &p	 
"	$$	 &"	$t{ &p	* [ ,	V!&('\.ac&f'",	_	%$`	$'t&aT4y't,	$*t&l'\,	V* y*Q'\	${
 	, zp&  |!  
q],	   { 	$'",&y [ !* &
  4"&4 &*"	$    &"	#     ,*  		$ 4 &4 
#$	   ){ 	% &!'\,	$"* Z|  ac&'\,	r*Q'\ &a)y{   ac	 2'\
	*u &{ 4	
& [ * &"	"	$	$Z'"   ,*uac& [ 	;44 2'\& *"&* 0*
'""b'\
	*  (|  
{ 	+4"&p	*
*"  |2o   '\,	 	$*" &a &('""&	
*ac&    * p*
'"	{ * |2   7"	ba
&'"	;&aw'",	  { 	$'\,&y *54"	$*"	$Z'"	  	& [   { &
	.	$'!	$ 	$*"$"4y'\&^  	
ac&^  Z|  t&*
	$5l&	 !u* p*
'"	{ &a '\,	;	$	" ac&
{
k VW
.-!  Q  J ) N   J ) N X JIR$z klN
x8m$o-o     i> $t     	 i>-or"-m$o l7"i>"o i $t e $q$g:"In'o5h%"*'7lMS -o5l7q3oh"-en'o.kz ] m$og$ $t:o5-.(k1e/ $w et$obiK*f "m$o 
 sGo"-m$*LtIe/l "* mj :t!i ?*'q:"-e/sIi.j./*yxAt$esIo $l-e*' ji.l-g:p$l-qji>h5o
*f3"m$oFl7"i>"oFl-qji>h5o9e Gx8m:e/h mI"-m$oF-o5.on>i 6" t:k1 jisGe/hl *f3"m$oF*'7e/w'e ji.:lk1l7"os_o%n'*'.(n'o>z ] m$o
sGo"m:*Lt 7oM^,g$e-o5l=oOP1"o5 :l-eno!l-qji>"-e/*"-o5sGq3*i. tji>"iS o5e("m$oKf7*'s "-m$o?ih%"gji>.4q$7*Lho5l-l=*





          , JIR$z  VN
x8m$o-oK     e/lM"-m$o{0"-mrl7 jiq$l7m$*" *f "-m$oKl" i>"-on>i7e ip:./o5lMe &"-m$otji>" iul-o%"i> $t&     , e/lM"m:oh5*sIq$.o:Prh5*' 7g$w6i>"-o=*f      z o%" 1  : &    p+o "m$o=oe/w'o ,n>i.g$o5l9*f S  p+o "m:oi>  !*f S3i $t 1  :    #p3oK*'7"-m$*'w'* ji. o5ew'o5 6n'oh"-*'-l*>f  h5*--ol-q+*' $t$e $wI"-*E"m:o $*' _5o57*   z ih m!n'oh"*F     hbi> p+ox8-e("-"o ri>l
     ! 
	 1
/    
x8m$o-o /    ! A        S3i $t        !    z ] m$oK*'q:"esEi>. 85{0t$e/sGo5 :l-e/* ji. l-g:p$l-qji>h5oiq$q:-*`PLe/sIi>"e*' <*f "m$o#*'7e/w'e ji.3l7" iC"o;n>i-e/ip$./ol)e/lMwen'o p6k
     ! 
	 1




 !)Q  1  :    3 X il "m:o!"-i :l7f*'7sEi>"-e/*' sEi>"--e P z ] m$o!q$-* 7o5h"-e/*' D*fF*' J"m$oGl-g$p:l-qjiho  ! l7qji   1  :    +  hbi 2p3oux8-e("-"-o5 i>lK ! ; x8m$o-oIUe/li-oq$-ol-o ,"i>"e*' *f, e/ "-m$o  $ox h5*1*'-t:e/ ji>"-o5l    z ] m$o iq$q$7*`P:esEiC"e/* *f1Xel w'eno5 #p6k -!
  ,  #  Hx8m$o-o  , e/lF"m$o h*'sGq$./oOPrh*' 7g$w'i>"oK*f Gz ] m$e/l9l-g$p$l7qjihouiq$q$7*/PLesEi>"-e/*' 








	 1   
JIR$z YR+N
e/l sEilP:esIe _5ot z ] m$o9 1g:s p3o)*f q$7e/ $he/qji>.+h*'sGq3*' :o5 6"l<8;-o%" ie $o5tEe/ E"-m$o-ot$g$ho5tL{0*'-t$o
sG*Lt$o. l-m$*'g:./t p+oXh m$*l-o5 l7g$h m "mjiC"	
	 ! kX"-*Eo5 :l-g$7o=w'*L*1t i>q$q$-*`PLe/sIi>"-e/*' !*f "-m$oKfg$..({
*'7t$o58l7k1l"o5s&z
i>./o5 ,e/ q$7*7o5h%"e*' =mjilZp+o5o ug$l-otGoOP1"o5 :l-eno5.(k "*h*' $l"-g:h" -ot$g$h5otL{ *-t$o sEi>"-m$o%{
sIi>"ehbi.LsI*1t$o5.lZ*f3t:k1 jisGe/h5i.$l7k1l"o5sGlKQ WlX z ] m:oFp$il-ehFet$obi;elZ"*#q$-* 7o5h" "-m$oMfg$./. { *'7t$o5
n'oh"-*'om$o5./tG*' u"m$oM"i $w'o ," l7qjih5oF*f i 8{ t:e/sGo5 $l7e/*' ji>.:l-g:p$l-qji>h5o     *f3"m$o8*'7e/w'e ji.
l7"i>"oXl-qjihoz Fl-e $wE"m:o h5*1*'-t:e/ ji>"-o5l *'p:" i>e/ $otrf-*'s "-m$o 
 sIo%"m$*1t$laS3"m:o -ol-g$.("e/ :w
-ot$g$ho5tr*-t$o i>q$q$-*`PLe/sIi>"-e/*' <elMw'eno5 &p6k
. J ) N=!   Q  ,  J ) N   J ) N X JIR$z VZVN
] m$o 
 { #i./o  ,e/ sIo%"m$*1tAq$-*7oh"-l!"-m$oUt:k1 jisGe/hl<*' 6"* "-m$o l-g$p$l7qjihoJh*' 6" ie $e/ :w
sG*'l7"u*f8"-m$o  7o5 $o-wk J*fF"m$o?lkLl"os z 0f9i./. "m$o!o5ew'o5 6no5h"-*'-luh*'-7o5l-q+*' $t:e/ $w "*U"m:o
 $*' _5o57*Koe/w'o 6ni>./g$ol *>f3"-m$oMh5*'7-o. i>"-e/*' =sIi>"7ehP  i7oM-o%" ie $o5t S6"-m$o5 u"m$el l-g$p:l-qjihoFx8e./.
k >\
h5* ,"ie/ i./.Z"-m$o<./*1hbi>. tLkL $isIeh5lzs4.obi7.kU"m:o5-oEe/lKi "-it$o%{0* p3o%" x4oo5 D"m$oIo:P1"o 6"=*f
sG*Lt$o. -ot$g$h"-e/*' ri $tr"-m$o ^1g$i./e(" k?*fZ"-m$oX7o5t$g$ho5tL{0*'-t:o59sG*1t$o5. z ] m$oKw'*6i. e/lM"-*Eg:"-e/./e _5o
il;fox pjil-el;fg$ $h"-e/*' :lKi>lKq+*'l-l7e/p$.o "*&o5 $l7g$-oEi  -ih5ho5q:"ip$.o  iq$q$7*/PLesEi>"-e/*' U*>f4"m:o
fg$..({ *-t$o4t:k1 jisGe/hl5z
  l7g$sGsEikVS:"-m$o 
 {i>./o5 ,e/ <sG*Lt:o5. 7o5t$g$h%"e*' sGo"-m$*1t&e 6n'*'.(n'o5l 

k'z s4*'../oh"e*' *fLiM-oq$-ol-o ,"i>"e(n'o l-o%" *f1l-qji>"-e/*"-o5sGq3*i.Cq$-*1h5ol-l *' sG*Lt:o5.l7e/s g:. i>"-e/*' 
tjiC" i:z
Lz  P1"-ih"-e/*' !*f i &o5sGq$e/7e/hbi>. o5ew'o5 Lfg$ $h"-e/*' ?p$il-el8f7*'s_"-m$o#tji>"i:z
:z s4*' :l7"7g$h"-e/*' 2*fMi!-ot$g$ho5tL{0*'-t$oXt:k1 ji>sIehbi.Zlk1l7"os p6k q$7*7o5h%"e*' 2*>f4"m:oGfg$..({
*'7t$o5Mno5h"-*'2mjo5.t * ,"-*="m$ol-opjil-el)fg$ $h%"e/* $l5z
] m$o&o5sGq$e/7e/hbi>.4 ji>"-g$-o!*fF"m:o&sGo"-m$*1t l7g$w'w'ol7"-lG"-mji>"="m:o m$-l7"Gl"o5q e/l=h-g$he i.4f*
w'o $o5-i>"e $w iUg$l-o%fg$.8iq$q$7*`P:esEiC"o<sG*Lt:o5. z ] m$o!tjiC" iUo5 $l7o5s p:./o?e/l "-m$o?l7"i7"-e/ $wUq+*'e ,"
f*' f*'-sGe/ :w"-m$o97o5t$g$ho5tL{0t$e/sGo5 :l-e/* ji.+l-g$p$l7qjiho;*' 6"*Xx8m$eh mE"m:o9*'7e/w'e ji.jl7"i>"o l-qji>h5oel
q$7*7o5h%"o5t&p6kE"-m$o i>./o5 ,e/ ?q$7*Lho5t$g$7oz  .. t:k1 ji>sIeh5l)*'"m$*w'*' ji.+"* "-m$e/l)l7g$p$l7qjih5oKi7o
 $ow'./oh"otEg$ :t$o5 "m$oFil7l-g$sGq:"-e/*' u"mjiC" "-m$o8-ol-g$.("e/ :wKo--* x8e./.$p+o  7l-sIi.. $z   <i>t$t$e"-e/*' 
"* "m$o) :o5h5ol-l7e" k f*' i. i7w'o l-qji>"-e/*"-o5sGq3*i.,tji>"il-o%"`S"-m$o57o8i-o) :* 5  =  ?B= 6h5*'sGq$-om$o5 1{
l-e(n'o#w'g$et$o5.e/ $ol4f*')wo5 $oi>"-e/*' !*f i l-g$e(" ip:./o;o5 :l-o5sXp$./of7*'s_x8m$eh m&"-m$o#o5sGq$e/7e/h5i.3p$il-el
fg$ $h%"e*' $l8x8e/./. p3oKo:P1"-ih"-o5t z  q3*>"o5 6"-e i..k<7o5q$7o5l7o5 6" i>"-eno o5 $l7o5s p:./ohbi p3o*'p:"ie/ $ot
p6kEh*'s p$e $e/ :wKl7qji>"e*"osIq+*'-i.jsI*>"e/* $l i>"4l7ono5i>.3n>i./g:o5l4*>f  o%k<*'q+o5-i>"e $wKq$iisGo"-o57l
Q k/\YXjS1sGehPLe $w"-i $l-eo5 6"l f-*s t$e o-o5 6" e/ $e("e/i.Lh*' $t$e("e*' $l t$el7"7e/p$gL"o5tGi> $t$*'sG.k i-*'g: $t
kVk 
-o./o%ni> ," -ow'e/* $l *>fZ"m$oq$mji>l-oXl7qjiho Q YUBX i $trh*'./.o5h%"e/ :wG7o5l7q3*' :l-o5l "*Eq+o5"g$7pji>"-e/*' &*f
ih%"gji>"-*'-lMf7*'s_"-m$o5eM $*'sGe/ ji.3l-o%"-"e $w'l Q YX z
4o5h5ig$l7o "m:o q$7e/sIi7k e/ 6"o-o5l"4*>f "m:o 7o5t$g$ho5t<*-t$o sG*1t$o5.e/ $w;el "-*Xh5iq:"g:-oF*'l-he/././iC{
"*7kut:k1 jisGe/hl *>f "m$o h5o./.q3*q$g$. iC"e/* GsG*1t$o5.jS1e(" e/l  $o5ho5l-l-i7kG"*Ke/ $h./g$t:oF"-i $l7e/o ," tji>"i
il9x o5.. il;l" i>"-e/*' ji>7k&tji>"i:z ] m$oug$."-e/sIi>"ow'*6i. e/l "*?t$o%n'o5.*'qJi<-ot$g$h5otL{ *-t$osG*1t$o5.
J d N l-g:e" i>p$./oMf*' sI*1t$o.({ p$il-otEh5* ,"--*'../o t:o5l-ew' z ] m$o  	d@e/l -oa^,g$e/7o5tE"-* q$-*yn1e/t:o
-o5il-* jip$.oXq$7o5t$eh"e*' $lF*yn'o5iE. i7w'o#*'q+o5iC"e/ :wE-ow'e/sGoz s4*' :l-oM^,g$o 6".k>S e" e/l  $o5ho5l7lik
"* e/ $h*'-q+*'-i>"oul-es g$./i>"e*' tji>" i!f*'l-ono5-i.4qji>isGo"-o5;n>i./g$olK"-mji>"Kl-qji 2"m$oGt$o5l7e/7o5t
-ow'e/* &*>f *'q+o5-i>"e*' z
    ! ' *) 2 3 3 ),+	
 mji :w i $t   o5 :l-*' Q U BX4i7w'g$o5t2"mji>"Kp$e(fg$-h5i>"e*' i> ji.k1l7e/lKi./.* x8l#sG*'-oGoGhe/o5 6"ui> $t
e/ :l-e/wm,"7fg$.ji $i.k1l-el *f3p$e/*'7obih%"*' sG*1t$o5.$p+o5m$iyn1e*'Z"mji> Iel q3*'l7l-ep$./o)x8e("mut:k1 jisGe/hMl7e/s gL{
. iC"e/* ?i./* $oz ] m$oli>sIo#i7w'g$sGo5 6" iq$q$.e/ol4"*Gh5*'sGqji7e/l7*' ?*f fg$./. { *'7t$o5)sG*1t$o5. JIb  d N
i $tK-ot$g$h5otL{ *-t$o sG*Lt$o.6p3omjibn1e/*'z 0fi  	d mji>l iFp$efg$7hbi>"-e/*' #l"-g:h"g:-o "-mji>" h5.*'l-o.k
sIi>"h m$ol "-mji>"*>fZ"m$o b  d*S+"-m$o5 r"-m$o  d e/l iEw'*1*Lt&hbi :t$e/tjiC"o#f*' fg$"m$oi $i.k1l-el5z
0"Ie/lGe/sGq3*'" i 6"u"*2 $*"-o "m$i>"Ep:efg$7hbi>"-e/*' i ji>.k1l-elI*' :.k i../*yx8lue/ 6n'ol7"ew6i>"-e/*' *f"m:o
./* $w>{0"-o57s sI*1t$o5. t:k1 jisGe/hl5z ] m$o-o%f*'-oYS t:k1 jisGe/hKl-e/sXg$. i>"-e/*' &e/l  $o5ho5l7lik "*?i> ji.k8_o
"m:ol7m$*'"7{0"-o57s t:k1 jisGe/h;p+o5mjibn1e/*5z
  "m:e/l#h mjiq:"-o5aSZ*' $.(k l7"o5it:k6{ l" i>"-o<i :t q+o5-e*Lt:e/h=l-*./g:"-e/*' $l#*f4"m$ouk'o5il7"=ho5.. q+*'qL{
g$./i>"e*' 2sG*1t$o5. i7oEl7"-g$t$eo5t zn1"o5it:k6{ l" i>"-o<l-*'.g:"e*' $lKi-oG./*1hbiC"o5t2g$l-e $wr"-m$oE $* $./e $obi
oM^,gjiC"e/* l-*'.(n'o    n+z e/w'o ,n>i.g$o5lK*fM"m:o
'ih5*p$e i sEi>"--e P2i-o<h*'sGq$g:"otDi>" o5ih m
kVk>k
l7"-obitLk l" i>"-o&"-* t$o%"o-sGe/ $o?"m:or./*1hbi>.)l7"ip$e/.e" kz  l7"o5it:k l7"i>"o!x8m$o-or* $o *IsG*'-o
o5ew'o5 6n>i.g$o5lMh-*'l7l)"m$o#e/sIiw'e jikGiBPLe/l)el  , $*yx8 il8i p$e(fg$-h5i>"e*' <q+*'e/ 6" Q R YX z  h5* ,"-e/ L{
gji>"-e/*' &h5*1t$oKpjil-otU*' "-m$oXl7m$*1*"e $wIsGo"-m$*1tre/lFg$l7o5t "*I./*1hbi>"-oKq+o57e/*1t$e/h;l7*'./gL"e/* $l9i> $t
"*Kt$o"-o57sIe $o "-m$o5e l" ip$e./e(" k'z ] m:oh5*1t$o97oM^,g$e-o5l4iXw'*1*LtIe/ $e("e/i.$w'g$ol-l)*>f "m$o l7"i>"o9n>i7e({
ip$.o5l8i :t&"-m$o#*'l-he/././i>"e*' Eq+o57e/*1t&i>"Fi=qji7"-e/hg$. i4*'q3oi>"-e/ $w=h*' $t$e("e*' z nLg:h m i &e/ $e("e/i.
q+*'e/ 6"8e/lM7obit:e/.kI*'p:"ie/ :o5t?f*'8i=l7"ip$./o;q+o57e/*1t$e/h9l-*'.g:"e*' ?p6k!t:k1 jisGe/hl7e/s g$./i>"e*' z ] m$o

  l7*'.no5 
 onTn  el g$l7o5tDf*'  ,g$sGo5-ehbi. e/ 6"-o5w'-i>"e*' z  e/sGe"hk1h5.o5lGi>"=t:e 3o5-o 6"
*'q+o5-i>"e $w<h5* $t$e"-e/*' :lhbi U"-m$o5 p+o f*'g$ $t n1e i<h*' 6"e 1g$i>"e*' z n1" ip:e/./e(" k!*f "m$o=q+o57e/*1t$e/h
l-*./g:"-e/*' $lMelMt$o"-o57sIe $o5t!p6k!o:P:isGe/ $e $wX"-m$o b ./*8^,g$o"8s g:."eq$./eo57l4*f "m$o  *'e/ $h5i o;sIiq z
- O -  cZSUa 1 c V [U\  dbcZ`FSUcZcZd5^G[
  $! + + '
	$%(' -  	$% +
d mji>l  CiE:e 5>fhg Q Z>\BX m$iynout$o5sG*' $l"iC"o5t n1e i<t:k1 ji>sIeh=l-e/sXg$. i>"-e/*' &"mjiC";"m$o=k'o5il7"ho5./.
q+*'q$g$./i>"e*' usI*1t$o5.h5i Eq$7o5t$eh" "m$o h5*1o:PLe/l"o $h5o*>f l7"ip$.o l"obi>t:k6{ l7"i>"oi $tEl" ip:./oFq3o-e({
*1t$e/h)l7*'./gL"e/* $lZi>" "-m$oMli>sIo)*q3oi>"-e/ $w;h*' $t$e("e/* $lZil m$il p3oo5 G*'p$l7o57no5tGo:PLq+o5-esIo 6" i..k
Q UkMX z bve/w'g$7o5l R$z ?i $t*R$z &e././g:l7"-i>"oKt:k1 jisGe/h=7o5l-q+*' $l7o5lK*f "-m$ousI*1t$o. f*';"m$oue $q$g:"-l
 ! hk`R!m  1 i> $t   !  ?w  l7" i>7"e $w!f-*'s " x *rt:e 3o5-o 6"Ke $e"-e i.vh5*' :t$e"-e/*' $lz   e/ :e"e/i. t$e/l"7e/p$g:"-e/*' "mji>"#.obit:l"*!i?l7"ip$./oXl7"o5it:k6{ l" i>"-oIl7*'./gL"e/* e/ll7m$*yx8 e "m$o "-*'q
q$.*" *>f b e/wg$-o R$z Lz  l l7m$*yx8 =e/ K"-m$o4p+*"7"*'s q$.*"`S "m$o e/ $e("e/i.'t$el7"7e/p$gL"e/* Kelvl7g Gh5e/o 6".k
t$el-q+o5-l7o5tEf* "-m$oF*'l-he/././i>"e*' $l "-*Kl7./*yx8.kut:o5hbibkz  *"-oF"-mji>" "m$o mj ji.t$el7"--e/p:g:"e*' ul-m$*yx8 
e/ &"m$o#"*qrq$.*"9elFno5k t:e/l-q+o57l-ot il h*'sGqji-ot "-*I"m:oXe/ :e"e/i. t:e/l7"--ep$g:"e*' z  l-.e/w'm6".(k
kVk 










































 w"	 o p q \!*"	('+"	$*"4 &*
	&a_'\,	sac  &"	.{ &p		$ pM'\&  *






,& [  s'\,	
'\&4 4&';&a  w"	+o     '\,* !*"	 '\,	 &*"!'\& { 4'\	 
& [ *%('"f*
'\	
4 	"&y;*"&'\& *V&'	T q [ & [ 	$	 	M4 	 Z* '",!'r$&"
	*
4`& '\&s,('\	$













 !'"&*_"	.('\{s2'\	  
	 2'\	 '\& $	  p	%* p,
&   ||   '\,	.ac&"{ !'\&0&a
*
'\$'V	$ *"4`&4 !'"&* " &'\, !'"'"\b'\&
* , z	 *" (' 
	&*V&a !'
'\\!$'\& 
* [  `	vz	
 	$  ^'\,	+Yac"!'\& !p*
*r
	*"'\*4"	*
	('\	$  	& [  rz	 '",	
kVk 










































b ew'g$-o R:z  
 ] i> $l-eo5 6"F-o5l7q3* $l-o*f "-m$o;fg$./. { *'7t$o5 sI*1t$o. w'-*yx8e/ :w "*Iiul7g$l7"ie/ :o5tr*l-h5e.({. iC"e/* Q[ZY\YX z
l-esIe. i7e" k>S"-m$o e $e"-e i. t$el7"7e/p$gL"e/* $l9l7m$*yx8 Je b e/wg$-olKR$z <i $tR$z ?iq$q+obi>9"*?p+o= $obi>
"m:ol7o5qji>i>"--ehPE"mjiC" t:en1e/t$ol)"m$o#t$*sEie $lM*f i>"-"-ih%"e*' ?*f "m$o;" x *Il7*'./g:"-e/*' :l5z
 p$efg:-hbiC"e/* <t$e i>w'is f*'4"-m$o;fg$./. { *'7t$o5 sG*Lt$o. e/l4l-m$*yx8 &e/ b ew'g$-oKR$z[R x8m:o5-o#"m:o
t$e./g:"-e/*' 2i>"-o*J  NKelX"m:o?p$efg$7hbi>"-e/*' qjii>sIo%"o5 i $t "m$o?w./g$h*'l-o<h*' $ho5 6"-i>"e*' J N
e/l;h m:*'l-o ili?-oq$-ol-o5 6"i>"e(n'oG*'g:"q:g:"#ni>-e i>p$./o>z ] m$oGsI*1t$o. q+*'l-l7o5l-l7o5l=i?l7e/ $w'.o l7"ip$.o
l7"-obitLk,{0l7"i>"o l7*'./gL"e/* J 3 N8i>"9./*yx t$e./g:"-e/*' !iC"o5lz  l "m:oXt$e./g:"-e/*' !iC"oXel e $h57obil7o5t S i
p$e(fg$-h5i>"e*' J   k/N;*1h5hg$-l;x8m$o-oG"m$oGl7"-obit:k6{0l7" iC"oGl-*'.g:"e*' p3oh5*'sGo5l#g$ $l" ip:./o J YN#i> $t
i<l7"ip$.oXq+o5-e*Lt:e/hl-*'.g:"e*' rx8e"-m *'l7h5e/.. i>"-e/*' :lF*>f "-m$o=isGq$.e"g:t$oKe $t$ehbi>"-o5tpJN iq:q3o5i-lz














b ew'g$7o R$z[R 
 4efg$7hbi>"-e/*' Et$e iwis_*fv"-m$o;fg$./. { *'7t$o5 sI*1t$o. z
. iC"e/* $l5z ] m$ol7"ip$.oq+o57e/*1t$e/h9l-*'.g:"e*' &i $t!"m$o#g$ $l" ip:./o#l7"-obit:k6{0l7" iC"ol-*'.g:"e*' !h5*1o:PLe/l"
*yn'oZi ./i-wo -i $w'o *f:t$e/.g:"e*' #i>"-o5l5z  l "m$o t$e/.g:"e*' #i>"-o el e/ $h-obi>l-o5tKfg$7"-m$o5aS'i l7o5h*' $t
p$e(fg$-h5i>"e*' J  VN *1h5h5g:-l x8m:o5-o "m$oFq3o-e*Lt$eh8l-*'.g:"e*' It:e/li>q$q3o5i-l i $tI"m$o l7"o5it:k6{ l" i>"-o
l-*./g:"-e/*' I-o5w'ie/ $l4e"l4l7" i>p$e/.e" k'z ] m$e/l   *'q:f p$e(fg$-h5i>"e*' Eel)h mji-ih"-o57eH_5ot?p6k<l-sIi.. isGq$.e({
"g:t$o *'l7h5e/.. i>"-e/*' :l5z ] m$o v*'e $hbi> o sIiq e $t$e/h5i>"ol "-mji>"9"-m$o g$q:q3op$efg:-hbiC"e/* re/l9l-g$q+o5 {
h57e"-e/hbi>.1l7e/ $ho8i./.,s g:."eq$./eo57l .e/o e/ $l7e/t$o "m$oMg: $e" h5e/7h5.o>S>x8m:e/./o "m$o4./*yx4o  *q:f+p$efg$7hbi>"-e/*' 
e/l9l-g$p+h57e"ehbi. t$g$o "-*<"m$oXq$-ol-o5 :h5ou*f *' $o b .*^,g$o%"s g:."eq$./eo58*'g:"-l-et$oX"m:o g$ $e(";h5e-h5.oz
0"#i.l-*It$e/l7h5./*l-o5l "mji>" "m$oXq3o-e/*1t$ehKl7*'./g:"-e/*' p$i> $h mUg$ $t$o-w'*1o5liIf*'./trp$efg$7hbi>"-e/*' Jjb N
i $tUh m$i $w'ole"-l9l7"ip$e./e" k?x8m:o5 *' $o b ./*8^,g$o"9s g$."-e/q$.e/oMh5-*l-l-ol"m$oXg$ $e"9h5e-h5.oz  *"-o
kVk/Z
"m$i>"X"-m$o57o<e/lXi l-sIi.. -i $w'oI*f8t$e./g:"-e/*' Ji>"-o5l  J:zhk  Z m  1 S :zhk`R+Z m  1 N $o5iX"m:ol-g:p3h-e"-e/h5i.,p$efg$7hbi>"-e/*' "mjiC"Zl-g:q$q3*7"l p3*"-m l7"ip$.o4l7"-obitLk,{0l7"i>"o8i :t q3o-e*Lt$eh l7*'./gL"e/* $l5z
] m$out$*'sIie $l9*f4i>"7"i>h"e*' *f "m:o " x4*!l-*./g:"-e/*' $li-o=l7o5qji-i>"ot2p6k i g$ $l7"ip$.o=q3o-e({
*1t$e/hul-*./g:"-e/*' Ux8e"-m *'l7h5e./. iC"e/* $l*f)"-m$oIisIq:./e"-g$t$o=e $t$e/h5i>"ot,J % % % N%z ] m$elKt:e iw'-isq$7* n1et$o5lXi l-esIq:./o=o:PLq$./i ji>"-e/*' f*'#"m$oGt:k1 jisGe/hGl-es g$./i>"e*' U-ol-g$.("lXq:-o5l7o5 6"otDip+* no
il"-m$o *'q+o5-i>"e $w?h5*' :t$e"-e/*' $l9i-oX./*1hbi>"-o5tUe/ "-m$e/l9i $woz 0";e/lesIq+*'" i 6"F"*! $*"-oX"mjiC"
i o5i-.e/o#no57l-e/* *f)"-m$oEsG*Lt:o5. x8e"-m$*'g:""m$oIl7"--g$h%"g$7o5t sGo5t$eg$s t$o5l7h57e/q:"-e/*' 2p,k  m,g
E:e 5>fhg*Q UV\YX t$*1o5l $*"Ko:PLm$e/p:e"Ki l7g$p3h-e("e/h5i.   *q:fMp$e(fg$-h5i>"e*' z ] m:o5-o%f*'-oYSv"-m$oEhg$-7o5 6"
sG*Lt$o.47o5q$7o5l-o 6"lIi l-e/w $e mjh5i 6"=e/sGq$7* no5sGo5 6"=p+o5h5ig$l-o!e(" sG*'-oEfi>e"mLfg$./.(k -o5q:-*1t$g$h5ol
o:PLq+o57e/sGo5 6" i..kI*'p$l7o57no5t p+o5m$iyn1e*'5z
4of*-oq+o5f*'-sGe/ $w 
 { #i./o  ,e/ GsI*1t$o.+7o5t$g:h"e*' SLe" e/l g$l-o%fg$. "*Ke/ 6n'ol7"-e/w6i>"-o9"m:o
l-q+o5h%"7g$s *f "m$o b 	d "-*=t$o"-o57sIe $o;ef l-g:h m i=-ot$g$h"-e/*' !elMo:PLq3oh"-o5t "-*up3o#p+o5 $o:mjh5e/i. S
IgIEMgHS e(f4"-m$oEt$el-h-o"-eH_o5t sG*Lt:o5. mjilXi . i>-w'oG ,g$s p+o5X*>f)fil7"KsG*Lt$ol i :t l-sIi..  ,g$sXp3o
*f l-.* x sI*1t$ol5z b ew'g$-o R$z kul7m$*yx8l"-m$oul-q+o5h"--g$s *>f "-m$o b 	d i>"i g$ $l" ip:./oul7"-obit:k
l7"i>"o&l-*./g:"-e/*' Dx8m$o57o ! :zhklW m  1 i $t   !   w  z ] m$orsG*1t$o5.Mmji>l<iU"*"i.M*f
kVklW o5ew'o5 6n>i./g:o5lMS4sEi 6k *fx8m:e/h m mjibno n'o7k . i7w'o& $o5w6iC"eno 7obi.Fqji"lz bj*'Gh5./i-e(" kVS
*' $.(k "m$o >R o5ew'o5 6n>i.g$o5lx8m$e/h m mjibno<-o5i.4qji>7"lKw'-o5i>"oK"-mji %   i7o<l-m:* x8 e "m:o
mjw'g:-oz  l?l7m$*yx8 e H"m$oUe $l-o%"`S8"m$o-oJi7oUi./l7*Diq$q$7*`P:esEiC"o5.(kD" x4o ," kAl7./*yx sI*1t$ol
h5*--ol-q+*' $t$e $wK"-*Xoe/w'o ,n>i.g$o5l x8m$eh mEmjibn'o9-obi>.+q$i7"-l w'7obi>"-o5 "mji %   ZLz   ,no5l"e/w'i>"e*' *fv"m$o#sG*Lt$o. l-q+o5h%"7g$s i>"8t$e 3o57o5 6" *'q3oi>"-e/ $w=h*' $t$e("e*' $l)k1e/o./t$l8l-esIe. i -ol-g$.("l5z ] m$el
l-g:w'w'o5l"lF"mji>"M"-m$o 	d l t:o5-e(n'ot x8e/.. -oa^,g$e/7o* &"-m$o#*'-t$o *>fv" x o5 6" k pjil-elMfg$ $h"-e/*' :l
kVk 
"* q$-*1t$g$ho ih5hg$i>"-o q$7o5t$eh"e*' $lz  .l-*  $*>"or"-mji>"E"-m$oUi7i :w'o5sGo5 6"?*f#oe/w'o 6ni>./g$ol
l-g:w'w'o5l"lZ"-m$o)q+*'l-l7e/p$.o4o:PLel7"o $h5oM*>fh5*' 6"e ,g$*'g$l i> $t=t$e/l7h57o"o4l-q+o5h"--g$s f*'v"-m$e/lvq$-*p$./os z
] m$o  *q:f$p$e(fg$-h5i>"e*' el h5./o5i-.(k;il7l-*1h5e/i>"ot#x8e("m#t$el-h57o"-o l7q3oh"--g$s h-*'l7l-e/ :w i> $tK7o5l7g$."-l
e/ uh*'m$o57o5 6" *'l-he/././i>"e*' $l *f+"m$o8q+*'q$g$./i>"e*' z ] m$o8*'p$l-o7n>i>"-e/*' u*f iq$qji7o5 6".(k h*' 6"e/ ,g$*g$l
l-q+o5h%"7g$s -o. i>"-eno5.kIh5.*'l-o"-* "m$o;esEi>w'e/ ji>7kGiBPLe/lMel4x *'7"-m!fg:7"m:o5Mo:PLq$.*'iC"e/* ?l-e/ :h5o;e"
sIiykEmjibn'oe/sGq$./ehbi>"-e/*' :l f*')"-m$o#l-oqjiiC"e/* &*>fv"-e/sGo;l-hbi>./o5l8e <"m$o#l7k1l"o5s&z
    % 	 !  % 	  '
	$%(' -  	$% +  / 31+ % ) 2 ) / %*2
4o%f*'-o q:-o5l7o5 6"e $w<"m:o  	d -ol-g$.("laS iIfo%x q:ih%"e/h5i. e/l-l7g$o5l9e/ 6n'*'.(n'otUe/ i>q$q$.k1e $wE"m:o

 { #i./o  ,e/ ?sGo"-m$*Lt&i7o#t$e/l7h5g$l7l-o5t z b e-l7"MS$e"8el8e/sGq3*'" i 6")"-*ul-hbi>./o;"m$o b 	d l" i>"-o
n>i-e/ip$.o5l l7g$h m "-mji>"="m:ok mjibno h*'sIq$iip:./o<sIiw' $e("g$t:oz n1e/ $ho!"-m$o 
 sGo"m:*Lt el
h5* $h5o- $ot *' $.(krx8e"-mU"m$o  "*>" i.Zo $o57wk re "-m$outji>"i!o $l-os p$.o>S e/sGq3*'" i 6"n>i7e ip:./o5l
x8e"-mrl7sEi.. sEi>w' $e"-g$t$o#sIiyk! :*"9p+o i>t$oM^,gji>"-o5.(k 7oaqjoh"-o5tUe/ &"m$o 	d e "m:oXip:l-o5 :h5o
*f l7hbi.e/ $w:z   rfih"MS3e("8fie/.o5t!"*Ewo5 $oi>"-o g$l-o%fg$.  	d l x8e("m g$ :l-hbi>./o5tribx tji>"i:z nLo5hQ{
*' $t SL"m:o;l-hbi>./o5t?-ibx t$i>" i i>-og$l7o5t!t$e-o5h%".(kIf*'  	d h5*' :l7"7g$h"-e/*' zonL*'sGo-ol-obi>-h m$o-l
Q k/\S8R UBX3mjibn'ol7g$w'w'ol7"-o5t?"mjiC"4"m:o9o5 :l-o5sXp$./osGobi> El-m:*'g$./tEp3o l-g$p:"-ih%"ot<f-*'s "m:o9tji>"i
p+of*'7o)sI*1t$o.L7o5t$g$h%"e*' zcbj*' i9l-e $w'./o tji>"il-o"MS6e" e/lvf*g$ $t "m$i>"Z"m:e/l iq:q$-*6i>h m=q$-*yn1e/t$ol
 $*#t$el-h5o- $ep$./o8i>t:n>i 6" iw'o>zcbjg$7"-m$o57sI*-o>S>"m$o8o5 :l-o5sXp$./o8sGobi ut$*1o5l  $*>" mjibn'o i#q:m,k1l7e/hbi>.
sGobi $e $wx8m$o Es g$.("eq$./o)t$i>" i;l-o%"l i>" t$e o-o5 6" qji-isGo"o ni>./g$ol i-o8h5*s p$e/ :o5tu"*#w'o5 1{
o5-i>"oKi  7w'./*pji. =7o5t$g:h5o5t1{ *'7t$o5 sI*1t$o5. z ] m:o5-o%f*'-oYS+"-m$osIo5i &n>i.g$o#e/l8 $*" l-g:p:"-ih"-o5t
f-*s_"m:ot$i>" iuo5 $l7o5s p:./oz
kVk/W


































bve/w'g$7o R$z Z 
vo7f*'7sEi :h5o#*f  	d l8pjil-otr*' &i=l-e $w'.o;tji>" i=l7o" i>"    hklW m   z
] * l"g$t:k "m$o!o 3o5h%"e(n'o5 :o5l-lG*f 
 { #i./o  ,e/ sG*1t$o5. -o5t:g$h"-e/*' S i  	d t$o57eno5t
f-*s i)l-e $w'.oZl-o%" *fL"-i :l-e/o 6" l-e/sXg$. i>"-e/*' tji>"iMi>" i mPLo5t*'q+o5iC"e/ :w)h5*' :t$e"-e/*' J    k/W
m   i> $t     8w  N el m$-l7"vl7"-g$t$eo5t z ] m$o "-ie $e/ $wFtji>"iFl7o" h5*' $l7e/l"l *>f   8l- ji>q$l-m$*>"l
*fj"-m$oKkVk/W l7"i>"o4n>i7e ip:./o5l t$g$7e/ $wF"m$o mj-l"   m:*'g$-l *fj"m$o4*'q3o L{ .*L*qKl7e/s g$./i>"e*' l-m$*yx8 
e/ U"-m$o m$-l7"l7g$p$q$.*"*f bve/w'g$7oDR$z ZLz ] m:e/l#tji>"i!l7o"Kh5*' 6"ie/ $l#e :f*'-sIi>"-e/*' * 2p+*"m "m:o
"-i $l7e/o5 6"Fq$mji>l-oKi $t?"m$o#fg$..kIt$ono5./*q3otr*'l7h5e/.. i>"-e/*' :l5z   d h5* $l7"--g$h%"o5t f-*'s "m$el
tji>"i=l-o"FelMo:PLq3oh"-o5t "-*uhbiq:"-g$-o#p+*"m?"-m$o#l-m$*'"7{ "o57s i :t .*' $w>{ "o57s_tLkL $isIeh5lM*f "m:o
b 	d2z  n>i-eo" k *f  d&l x8e"mDt$e o-o ,"u ,g$sXp3o-lu*fFq$-e $h5eqji. h5*'sGq3* $o5 6"l J s4l@N
x o5-oh5* $l7"--g$h%"o5tri $t&h5*'sGqji7o5t?"*="-m$o b 	d2z ] m:oK7o5l-g:."lFi7o;l-g$sGsIi-e _5o5t!p+o5.* x"

kVk`U
    os4l 
 e/ 6"ow'iC"*')fie./l "*Gh5*' 6n'o-w'o>z
  W 8U os4l 
 "-m$oU"i> $l-eo5 6"&-o5l7q3* $l-o2o:PLm$e/p:e"l?./i-woUo5-7*'-laS9x8m$e./o "m:oJl7g$l7"ie/ :o5t*'l7h5e./. iC"e/* mjibn'o;i> <isGq$./e("g$t:oMh5*'sGqji-ip$./o)"-*K"-mji>" *f "-m$o fg$..({0*'-t$oZsG*Lt$o. z ] m$o
sGobi ?n>i.g$o;*f "m$o;fg$..kIt$ono5./*q3otr*'l7h5e/.. i>"-e/*' :l4mjilMl7e/w' :e mjh5i 6"8* l7o"5z
  \  k  os4l 
 e/ 6"ow'i>"-*')fie./l4"-*Gh*' 6n'o-w'o>z
  k/U   os4l 
 "m$o  	d lMk1e/o./t$l87obil7*' jip$.(k?ihh5g$-i>"o#q$7o5t$eh"-e/*' $lz
  VZ os4l 
 "m$o  	d lMk1e/o./t$l8i>./sG*'l7"Mq+o5fo5h%" q:-o5t:e/h"-e/*' :l5z
] m$o $o5ot "*usIie/ 6"ie/ !iq:q$-*`PLe/sIi>"o.k  os4lF"-*I*'pL" ie i> i>h5h5g:i>"-o  	d e/lM $*>"
qji"eh5g$./i-.(k t$o5l7e/-ip$./oYSMp$g:"?e("<elEh5* $l-el7"o 6"<x8e"-mH"m$orobi7./e/oEi> ji.k1l7e/lE*>f;"m$o sG*1t$o5.
l-q+o5h%"7g$s z ] m$oU7o5l-g:."?"m$i>"  	d l<x8e("m W *' U os4l?h5i BkLeo5.t -o5il-*' $ip$./oU7o5l7g$."-l
x8m$e./o  	d l x8e"m \  k  os4l fie.$e/l l7g$-q$7e/l7e/ $w$z  ."-m$*'g$wmI $*>" l"g$t:e/o5tIm$o57o>S:it$t$e("e/* ji.
*'7t$o57o5t$g:h"e*' UsIiyk p+o q3*l-l-ep$./ox8e"-m sI*-o i>t:n>i $h5otU"o5h m: $eH^,g$oll7g$h mJil $* $./e $obi
#i./o  ,e/ ?q$7*7o5h%"e*' Q[ZBX z
b e/wg$-o R$z Z&q$-*yn1e/t$ol=irh*'sIq$i-el-*' 2*fM" x4*  d&lXx8e"-m  i :t VZ os4l x8e"-m "m:o
b 	d2z ] m$o*'-ew'e/ ji>. kVk/W=l" i>"-o;ni>-e i>p$./ol8i-o;7o5h5* $l7"--g$h%"o5t f-*'s "-m$o  	d l7e/s g:. i>"-e/*' 
-ol-g$.("laS i $t "-m$oE7o5h5* $l7"--g$h%"o5tDw'.g$h5*l-oEh*' $ho5 6"-i>"e*' e/lKq$./*>"-"ot e 2"m:o mjw'g$7oz ] m$o
VZ { os  	d q:-*yn1e/t$ol9i n'o7k&w'*1*Lt!sIi>"h m!"*u"m:o b 	d Sjp+*"m&e/ !"o-sGlF*>fZl-m:*'7"{0"o-s
"-i $l7e/o5 6"-lEi :tH./* $w>{0"-o57s l-g:l7" i>e/ $otH*'l7h5e/.. i>"-e/*' :l5z ] m$o C{os  	d  $*"G*' :.k e jih%{
h5g:i>"-o5.krq$-ot$e/h%"l"-m$o=l-m$*7"7{ "o-s tLkL $isIeh5laS p$g:"#e"i./l7*<k1e/o5.t$ll7g$l7"ie/ $ot2*l-h5e././i>"e*' $l
x8e"-m i> e/ :h5*'7-o5h%"q3o-e/*1t2i $t2i l-ew' $ehmjhbi 6"*3l-o%"Xe JsGobi> 2w'.g$h5*l-oGh5*' $ho5 6"-i>"e*' i>l
kVk`\


























b ew'g$7o R$z 
 ] -i $l-eo5 6"F-ol-q+*' $l-o*f "m$o VZy{os  d f*'    hk/U=m   z
h5*sIqji>-o5t "-*r"m:o b  dJz  mjil7o?q3*'"-ie"-lKh*'-7o5l-q+*' $t:e/ $w "-* l-g$l" ie $o5tD*'l7h5e./. iC"e/* $l;*f
"m:o<"m$7o5o?sG*Lt$o./lXi-o<l7m$*yx8 e "m:o?./*yx4o=l-g$p:q$./*" *f b e/w'g:-o R:z Z x8m$o-o<"-m$o?w'./g:h5*'l7o
h5* $h5o ,"-i>"-e/*' J NFi> $t "-m$oKw'il q:mjil-o    h5*' :h5o5 6"-i>"-e/*' J  
jN8i-ol-o./o5h%"otUilF-o5q1{-ol-o ,"i>"e(n'oEn>i7e ip:./o5lz ] m$o  {os  	d oOP:m:e/p$e("l. i7w'oIo-7*'-laS x8m$e/.o="m$oG"i 7o5h"-*'7k
f*'"-m$o >Z {os  	d e/l#i>./sG*'l7";et$o5 6"-e/hbi>.Z"*?"mjiC"K*>f "-m$o b 	d2z  P1"o $l-e(n'oEl7e/s g:. i>"-e/*' 
"ol7"-lMh5*' m$-s_"-mji>"  d&l)pjil7o5t!*' VZ  os4l8i./l7* q$7* n1et$o9n'o7k!i>h5h5g:i>"-oq$-ot$e/h%"e*' $l5z
 n>i./etji>"e*' D"o5l"?e/lEq3o7f*'7sIot "* o%ni>./gji>"-or"m:o ip$e/.e" kD*f;"-m$o VZ { os  d "-*
q$7o5t$eh"ut:k1 jisGe/hEp3omjibnLe*'=g$ $t:o5ut$e 3o57o5 6"u*'q+o5-i>"e $wUh5*' :t$e"-e/*' $lz b ew'g$7oR$z  l-m$*yx8l
i 2*'q3o L{ .*L*q2l7e/s g$./i>"e*' f*'    hk/U!m   i :t      &w  z ] m$o  	d t$*LolX $*>"
k  













b e/wg$-o&R:z W 
 ] i>e/ $e $w=tji>"iul7o"Ff*'M*'l7h5e/.. i>"-*'7k  	d h5*' :l7"7g$h"-e/*' z
o 3o5h%"e(n'o5.(k hbiqL"g$7oI"m:oIt:k1 ji>sIehGp+o5m$iyn1e*'#*f4"-m$o b 	d iC"K"-m$e/l#*'q+o5-i>"e $w!h5*' $t:e"e*' z
4ohbig$l7oE"m:o  	d g$.("esEi>"-o5.(krx8e/.. p3oIg$l-ot f*'KsG*1t$o5. { pjil7o5t2h5*' 6"7*'./.o5#t$ol-e/w SZe"el
h5.obi "-mji>" iFl7e/ $w'.o tji>" iFl-o%"Zi>" i2mPLo5t t$e./g:"-e/*' ;-i>"o x8e/..6 $*" p+o l-i>"el7fih%"*'k'z  t$t$e("e/* ji.
b 	d tjiC" i!-o5q:-o5l7o5 6"e $wr"-m$ou*'q3oi>"-e/ $w!7o5w'esIo=*f4e/ 6"o-ol7"Ks g$l7"Kp+oGh*'./.o5h%"o5t f*';"m:o
 	d "*=k1e/o5.t&ih5hg$i>"-o#q$-ot$e/h%"e/* $lM*yn'o5 i=sIo5i $e $wfg$.3i $wo*>f t$e./g:"-e/*' Ei>"-o5l5z
   % 	 ! *% 	  '
	$%(' -  	$% +       + + ) 2  '   ),3 %
b ew'g$-o R$z Wl7m$*yx8l4i;"-ie/ $e $wtjiC" i;l-o%" h*' $l7e/l7"-e/ $w#*f m$noFl7o"-l *f+"-i $l7e/o5 6" tjiC" i;*'p:"ie/ $ot
f-*s *'q3o L{ .*L*qJl7e/s g:. i>"-e/*' $l;*>f)"m$o b 	d g$ $t$oXt$e o-o ,"K*'q+o5-i>"e $w h*' $t$e("e*' $l;"mjiC"
k 8k
l-g:q$q3*7";l7g$l7"ie/ $otU*'l-he/.. i>"-e/*' $lz ] m$o tji>"iEl-o%"l#i7oXw'o $o5-i>"otUp6k mPLe/ :w  ui>" Gw 
i $t l7o"7"e/ :w i>"m$no?t$e 3o57o5 6" n>i./g:o5l 
 hklZ  hk  hklW  hk/U i $t hk/\rm   z  ih m
tji>"irl-o%"uh5*' :l-e/l"l=*f R  rl- $iq$l-m:*"l=*f8"-m$o b 	d l7" iC"oEn>i7e ip$.o5lXi>" t$e o-o ,"uq:mjil-ol
*f;"-m$orl7e/s g$./i>"e*' Dx8m$o57or"m$or*'l-he/././i>"e*' $l=mjibno n'o5k l7sEi..FisIq:./e"-g$t$o J k  2q+*'e/ 6"-l<N:S
"m:o *'l7h5e./. iC"e/* $l=i7o l7*'sIo%x8mji>"Gt$o%n'o5.*'q+o5tJ k   q3*'e 6"l<NOS "-m$o *l-h5e././i>"e*' $l=i7ori>./sG*'l7"
fg$..kUt$o%n'o./*'q+o5t J k   q+*'e ,"-l<Ni $t "-m$oE*'l7h5e./. iC"e/* $l#i-oGfg$./.(kUt$o%n'o5.*'q+o5t J k   q+*'e/ 6"-l<N%z

;i>"iIl-o%"#i7oXh5* $l7"--g$h%"o5t e r"m$el9sIi $ $oF"-*?ibn'*'et . i>-w'oKtji>" iGl-o%"l"m$i>"9x *'g$.t -ol-g$.("
f-*s t$e/7o5h%" l-isGq$./e $w=*f i> *'l7h5e./. iC"*'kIl7e/s g:. i>"-e/*' z  k?e/ $h./g$t:e/ $w="-i $l7e/o5 6"F-ol-q+*' $l7o5l
i $t l7g$l7"ie/ $ot *'l-he/././i>"e*' $l i>";t$e o-o ,"#*q3oi>"-e/ $w?h*' $t$e("e/* $lMS "-m$o=t$o-eno5t  	d li7o
o:PLq+o5h%"o5tJ"*?h5iq:"g:-o="m$o=l7m$*'"7{0"-o57s i $t ./* $w>{0"-o57s tLkL $isIeh5l;sG*'-o  7w'./*pji./.(k I"m$i 
e/lMq+*'l7l-e/p:./ox8e"-m&iul7e/ $w./o;tji>"i=l-o"5z
b e/wg$-o R$z[U2q$7*ynLet$o5lEi2h*'sIq$i-el-*' *f" x *  	d lGt$o57eno5t f-*s "m$o tji>"i2l-o%"<e 
b ew'g$-o R$z W<i> $tJ"-m$o b 	d f*9" x4*&t$e./g:"-e/*' -i>"ol J    hklZEm   i :t      k/U?m   N
h5* ,"ie/ :o5t x8e"-m$e/ K"m$o)"-ie $e/ $w tji>"i9l-o%"bz ] m$o R {os  	d q$-*1t$g$ho5l i ui.sI*l7"vq3o7fo5h%"
sIi>"h m?*f "-m$ow'.g$h5*l-oh*' $h5o 6"iC"e/* z ] m$o  {os  	d q$-*yn1e/t$ol)liC"e/lfih"-*'7kEiq$q:-*`P,{
e/sIi>"-e/*' f*'    hk/UKm   SLp$gL"4e("4el g: $l7"ip$./oFf*'     k/Zm   z& P1"-o5 $l7en'o;l7e/s g:. i>"-e/*' 
l7"-g$t$eo5l9no5-e(fk!"mji>"  	d l9x8e("mR   s4l#i>./l-*Gk1e/o5.trm$ew'm$.(k&ih5hg$i>"-o=iq$q:-*`PLe/sIi>"e*' z
b ew'g$-ol R$z[\=i $t R$zhk  h5*sIqji>-o9"-m$o  	d i $t b 	d 7o5l7q3*' :l-o5l8f*'4" x *u*'q+o5iC"e/ :w h5*' 1{
t$e("e/* $l *'g:"l7e/t$oF"m$o i :w'o9*f "m$o9"-ie $e/ :wt$i>" iXl7o" J     Km   i $t      k`RKm   N%z
] m$o R C{os  	d_q$7*ynLet$o5l -obi>l-*' ji>p$.kKihh5g$-i>"o)oOP1"i>q3*'./i>"e*' S x8m$e/.o "-m$o   {os  	d
e/lM :*" ip$./o "*Iih5hg$i>"-o5.(k<-oq$-*1t$g$ho"-m$o b  d t:k1 jisGe/hl5z
k 































vo7f*'7sEi :h5o#*f  	d lMx8e"m:e/ <"m:o#"-ie $e/ :w=i $woz
4efg:-hbiC"e/* Bi ji.(k1l-e/l<i./.* x8l<i sI*'7o t$o%" ie./o5tBl"g$tLk *f"m$oU.*' $w>{ "o-s t:k1 jisGe/hl
*f "m$o  	d l5z#b e/wg$-o R$zhkVk&l-m$*yx8lEiJh*'sIq$i-el-*' D*f "m$o&*' $oQ{ qji-isGo"oup$efg$7hbi>"-e/*' 
t$e/iw'i>sIl *>f:"m:o	VZ {os2i> $t R C{os  d&lvi> $tK"-m$o b 	d2z > e("m$e ;"m$o *'l7h5e/.. i>"-*'7k i> $w'o>S
"m:oMg$ $l7"ip$.oMl7"o5it:k6{ l" i>"-o8l-*'.g:"e*' $lZ*f"-m$o2RC{  s  	d i-o2^,g$e("oMh./*'l7o4"*;"m:*'l-oM*f+"m:o
b 	d2z ] m:oEq$7o5t$eh"ot l7"-obitLk2l" i>"-o5l *g:"l7e/t$ou"m$oI*'l-he/.. i>"-*'7kr-o5we/*' 2i-oI./ol-lKih5hg$i>"-o
t$g$o "*;i9./ih #*fj"-ie/ :e/ $wFtji>"i:z ] m:o8isIq:./e"-g$t$ol *>fj"m$o R C{os  	d_.e/sGe" hk1h./o5l sEi>"-h m
"m:*'l-oI*f b 	d ^,g$e"-o<ihh5g$-i>"o.k *yn'o=i ./i-woG-i $w'oG*fMt:e/./gL"e/* J-i>"ol5z bjg$7"-m$o57sI*-o>S
"m:o RC{ os  	d h5*--oh"-.k&q$-ot$e/h%"lF"m$oKo:PLe/l"o5 :h5o *f "m$o" x4*  F*'q:f p$e(fg$-h5i>"e*' $lMx8e"-m
"m:oM./*yx4oZp$e(fg$-h5i>"e*' p+o5e/ :w;l-g$p+h57e"ehbi.Li $t "-m$oMg$q$q+o5 p:efg$7hbi>"-e/*' p+o5e $wl7g$q3o-h-e"-e/h5i. z
k  
































b e/wg$-o&R:z \ 
 o57f*-sIi $h5o#*f  	d l8*'g:"-l-et$o"m$o;"-ie $e/ $w=-i $w'o;f*'       m  %z
] m$o#./*1hbiC"e/* $l)*f "m$o;" x *Ip:efg$7hbi>"-e/*' ?q+*'e/ 6"-l8i-ono57k!h./*'l7o"*="m:*'l-o#*f "m$o b 	d2z  
"m:o *"-m$o5 mji :t S>"-m$o R C{os  	d q$-ot$e/h%"lvi l-ew' $ehmjhbi 6"-.k;./i-w'o *'q+o5iC"e/ :w l7qjih5o x8m$o57o
l7"ip$.o l"obi>t:k6{ l7"i>"oi $t<l" ip$.o9q+o57e/*1t$e/h8l-*./g:"-e/*' $l h*LoOP:el7"5z ] m$o5l7o;-o5l7g$."-l4t$osI* $l7"-i>"-o
"m$i>"u"m$o RC{  s  	d 7o5q$7o5l7o5 6"l?i w'*1*Lt iq:q$-*`PLe/sIi>"e*' *f "m$o b  d t$ol-q$e("o&. ih 
*fK"i>e/ $e $w tji>"i *'gL"l-et$o "m$oJ*'l-he/.. i>"-*'7k -ow'e/*' z ] *Hi>h m$e/o%n'o p+o"7"oriw-o5osIo 6"riC"
./*yx o5t:e/./gL"e/* -i>"ol9x8e"-m$e/ r"-m$o *'l7h5e./. iC"*'k?-ow'e/*' i $t f*' t$e/.g:"e*' -i>"ol*'g:"-l-et$oX"m:o
*'l7h5e/.. i>"-*'7kE-ow'e/*' S+e("Fe/lF $o5ho5l-l-i7k&"*Ig:"e./e _5oiIsG*'-o#h*'sIq:./o"-o"-ie $e/ :wGt$i>" iGl-o"5z ] m$o
q$7o5t$eh"e*' $lK*f8"m$o VZ {os  	d i-oIfi ./ol-l l-i>"el7fih%"*'k'z   qji>7"eh5g$./iMSv"m$o VZ {os
 	d t$*1o5l  $*" h5iq:"-g$-oM"m:oM./*yx4o   *'qLf3p:efg$7hbi>"-e/*' *Z"m$oMoOP:el7"-o5 $ho *f+s g:."eq$./o l7"ip$.o
k BR


































b e/w'g:-o&R$zhk  
 o5f*'-sIi $ho*>f  	d l8*'gL"l-et$o;"m$o;"-ie $e/ $wXi $wo#f*     kMRGm   z
l-*./g:"-e/*' $lz s4*' $l7oM^,g$o5 6"-.kVS3"m$elFsG*1t$o5. e/lFg$l7ofg$. *' $.(k!e/ "-m$og$q$q+o59-i $w'o*f *l-h5e././i>"*'k
l-*./g:"-e/*' $lz
    % 	 ! *% 	  '
	$%(' -  	$% +   +  ),+   % )  '
b ew'g$-o R$zhk #l-m$*yx8lMi#"i>e/ $e $w#tji>" il-o%")g$l7o5tE"-*X*'p:"ie/ Gp+o"-"-o5 q$-ot$e/h%"e/* $l *>f "m$oFw'.*'pji.
b 	d p+o5m$iyn1e*'5z  "*>" i. *fXl7ehPAt:e/l7"-e/ $h%"?tji>"i l-o"-lMSo5ih m x8e("m R  l7 jiq$l7m$*"-lMS#i7o
g:"-e/./e _5ot z ] m$otji>"iul7o"-l9i7o;h5*'../oh"ot&i>"8"m$o#li>sIofoo5t&l-g$p$l"-i>"oh5*' :h5o5 6"-i>"-e/*'    
 Gw  i :t l-e P&t$e 3o57o5 6"9t:e/./gL"e/* &-i>"ol  *fhk um :S  kMREm OS hk Im  Qz  k`UGm :S
  m   i $t  k m   f-*'s .of" "*7e/w'm6"ve/ "m$o m$w'g$-o>z bj*' t$e/.g:"e*' i>"-o5l&     k Fm  











35−PC ROM (periodic solution)
40−PC ROM (steady−state solution)
40−PC ROM (periodic solution)
FOM (periodic solution)
FOM (steady−state solution)
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40−PC ROM (steady−state solution)
40−PC ROM (periodic solution)
50−PC ROM (periodic solution)
FOM (periodic solution)
FOM (steady−state solution)
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